


Pasznen
|. [TosicuuTEILHASA 3aAIMCKA

Jlannas pabouas mporpamma 1o simand Y MK mo maremaruke 5-6 kiaccol, aBtopsl I'.B.Jlopodeesa, N.®. [llapsiruna, E.A. byaumoBnya., cocrabiieHa
B COOTBETCTBUU:

- ¢ TpeboBanmsIMU DeepaTbHOTO roCy1apCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 0011ero o0pa3oBanus (mpuka3 MuHUCTEpCTBA
obOpazoBanus M Hayku P® ot 17.12.2010 1. Ne 1897 «O06 yTBepxkacHNHU deaepaTbHOro rocyaapcTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO
obmero o6pazoBaHus» (C y4ETOM U3MEHEHHH, BHECEHHBIX puKa3zoM MuHoOpHayku Poccun ot 31 nexabps 2015 1. No 1577; 3apeructpupoBaH B
Munrocte Poccun 2 depans 2016 r., peructparmorasiidi Ne 40937);

- ¢ mucbMoM MuHHCcTepcTBa 006pa3oBanus U Hayku P® Ne 08-1786 ot 28.10.2015 «O pabounx mporpamMmmax y4eOHBIX TPEAMETOBY;

- - ¢ TpeOOBaHUSAMU K pe3ybTaTaM OCHOBHOI'O 0OIIero 00pa3oBaHus, IpeCTaBIeHHbIX B DeepanbHOM TOCYJapCTBEHHOM CTaHIapTe OOIIEero
oOpazoBanust BToporo nokoienus (2010r.),

- IIpocBemenue, 2011 — CrannapThel BTOPOro MOKOJICHHUS,

«[IpumepHBIX MTpOrpaMMbI OCHOBHOTO 00111ero o0pa3oBanus. MaTematukay, - (CTaHIapThl BTOPOTO MOKOJICHUS). - 3-€ U3/1., lepepaboTanHoe - M.:

[Ipoceemenue, 2011;

- Konuenuuu pa3sutus MaremMaTuueckoro oopazosanus B Poccuiickoii @enepauuu
(yrBepxkaeHHoM pacropsbkeHueM IpaBurensctBa PO ot 24 nexabpst 2013 r. Ne 2506-p);

- YMK no marematuke st 5-6 kiacca ['.B.[lopodeera, .d. [llapeiruna u np., BeilyckaeMbIM u3aarenbctBoM «lIpocBemenne» ¢ 2013 r.;

B kagecTBe 6a30B0I MPOrpaMMBbl UCIIONB3YETCS Tporpamma aBTopckoro komwiektuBa ['.B.Jlopodeera, U.®. lllapeiruna, E.A. bynumosuua, JI.B.
Kysnenosoii, C.C. MunaeBoii, JI.O. Pocnosoii, C.b. CyBopoBoii ony6inkoBaHHast B cOopHuke nporpamm «MaremaTrka. COOpHUK pabodnx
porpaMM. 5-6 KJIacChl: MocoOue Jiisl yuuTelel o0eoopasoBarenbHbIX yapexkaenuit/ coct. T.A. Bypmuctposa.- 3-e u3j., gom. — M.:
«IIpocBemenuer, 2014».

Jl51g coctaBieHus: mporpaMMBbl TakyKe UCIOIb30BaIOCh METOUUECKHE TOCOOUS:

e «Maremaruka. MeToauueckue peKOMEHJAlMU. 5 KiIacc: TocoOue i yuuTenei
obmeodpaszoBarenpHbIx opranuzanuii / [C. b. CyBopoga, JI. B. Ky3nenona, C. C. Munaesa, JI. O. Pociosa]. — M.: [IpocBemienue, 2013,
e «Maremaruka. MeToauueckue peKoMeHAaluU. 6 Kilacc: mocodue i yuuTenen
obmeobpazoBarenbHbIx opranuzammii / [C. b. CyBoposa, JI. B. Ky3uenosa, C. C. Munaesa, JI. O. Pociosa]. — M.: [Ipocsemienue, 2013,
[Iporpamma npezcTaBisieT COOON IENOCTHBINA JOKYMEHT, BKIIFOUYAIOIINI CIEYIOIINE pa3/ienbl:
MOSICHUTENBHYIO 3aMHCKY;
IUTaHUPYEMbIE ITPEIMETHBIE PE3yIbTaThl U3yUEHHs YIeOHOT O MpeIMeTa;
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cojiepKaHue y4eOHOro mpeaMeTa ¢ yKkazaHueM (opM OpraHu3aliy yuyeOHbIX 3aHITHH,

OCHOBHBIX BHUJIOB JESTEIbHOCTH;

KaQJICHJaPHO-TEMAaTUUYECKOE IIJIAHUPOBAHUE C YKa3aHUEM KOJIMYECTBA 4YaCOB, OTBOJMMBIX Ha OCBOCHUE KAKJOU TEMBI.

Pa3nen |l. [lnanupyemble mpeaMeTHbIE Pe3yJbTAThl H3yUeHHsI Y4eOHOro mpeaMeTa 5 — 6 kiaccax
JIn4HOCTHBIE Pe3yJIbTAThl YCBOCHUS Y4eOHOI0 NpeaMeTa

OTBETCTBEHHO OTHOCHUTHCS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPA3BUTHIO M CAMOOOPA30BaHMIO Ha OCHOBE MOTHBALIUU K OOYUCHHIO H
MMO3HAHUIO;
c(OPMHPOBAHHOCTE KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIICHHHM W COTPYAHMYECTBE CO CBEPCTHHKAMH, CTapUIMMH M MIIQJAIIUMH B
o0pa3oBaTeNbHON, Y4eOHO-MCCIeI0BATEIbCKOM, TBOPYECKON M IPYTUX BUIAX JAEATEIbHOCTH;
YMETh SCHO, TOYHO, I'PAMOTHO M3JlaraTh CBOM MBICIIM B YCTHOW M MHCBMEHHOH peuYd, MOHUMATh CMBICH IOCTABJICHHOW 3aJadd, BBICTPAUBAThH
apryMeHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;
UMETh TEPBOHAYAIBHBIC MPEJCTABICHUS O MaTEMAaTUYECKOH HayKe KakK cdepe UYeIOBEYeCKOW NesTeNbHOCTH, 00 3Tamax e€ pa3BuTHs, O €&
3HAQYUMOCTH ISl Pa3BUTUS IUBWIN3ALUU;
KPUTHUYHO MBICIHTh, YMETh PACIIO3HABATH JIOTUYECKH HEKOPPEKTHHIE BHICKA3bIBAHUS, OTINYATh THIOTE3Y OT (aKTa;
KpeaTUBHO MBICIIUTh, HHUIIMATUBHOCTH, HAXOJYMBOCTh, AKTUBHOCTD MIPH PEIICHUHU apu(PMETUUECKUX 3a/1a4;
KOHTPOJIMPOBATH MPOLIECC U Pe3yNbTaT yueOHOH MaTEMaTHUECKOM 1eATeIbHOCTH;
c(OPMHPOBAHHOCTH CIIOCOOHOCTH K SMOLIMOHATBHOMY BOCTIPHATHIO MAaTEMAaTHIECKUX OOBEKTOB, 33/1a4, PEIICHHH, PACCyKACHUH;
yMeTb padoTaTh B rpyIe: HAXOAUTh 00Illee pelIeHHEe U pa3peliaTh KOH(PIUKTHI HA OCHOBE COIVIACOBAaHUS MO3ULMN M y4y€Ta HHTEPECOB; CIYIIAThH
mapTHEpa.
MertanpeamMeTHbIe pe3yJabTaThl yCBOCHUSI Y1e0HOI0 IIpeaMeTa
YMEHHE CaMOCTOSATEIbHO OIpPENesaTh LeNU 00y4eHMs, CTaBUTh U (OPMYIUpPOBaTH HOBBIE 33/7aYu B yueO€ M IMO3HABATEIbHON JESTENbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH NTO3HABATEILHOM JACSATEIBHOCTH.
YMEHHUE CaMOCTOSITEIbHO TUIAHUPOBATh MYTH JOCTHXKEHMS LieJel, B TOM YHUCIie albTepHAaTUBHbIE, OCO3HAHHO BBIOMpaTh Haubosee Y3PPeKTUBHbIE
CrOCOOBI pelIeHns1 y4eOHBIX U MTO3HABATEIbHBIX 33/1a4.
YMEHUE COOTHOCUTH CBOM JIEUCTBUS C INIAHUPYEMBIMH PE3YJIBTATAMH, OCYIIECTBIIATh KOHTPOJIb CBOEH AEATEIBHOCTH B IPOLIECCE TOCTHKEHUS
pe3yJbTaTa, OlpeiesaTh CIOCOObI AEUCTBUN B paMKax NMPEJIOKEHHBIX YCIOBUN U TpeOOBaHMUM, KOPPEKTUPOBATH CBOU JAEUCTBUS B COOTBETCTBHUH C
HU3MEHSIOLIENCS CUTYyallUEeH.
YMEHHE OLICHUBATh MPAaBUIbHOCTD BHIMOIHEHHS Y4eOHOM 3a/1a4k, COOCTBEHHbIE BO3MOYKHOCTH €€ PEIICHHUS.
BJIa/ICHHE OCHOBAMHU CaMOKOHTPOJISl, CAMOOLICHKH, IPUHSTHSI PEIICHUH U OCYIIECTBICHHSI OCO3HAHHOTO BbIOOpa B yueOHOI 1 M03HaBaTEIbHON
YMEHHUE OpPTraHU30BBIBATh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTENEM M CBEPCTHHKaMM; paboTaTh MHIUBHIYaJIbHO U B
IpyIIe: HaxoguTh oOIllee pelleHue M paspemaTh KOH(MIMKTHI Ha OCHOBE COIJVIACOBAHUS TMO3ULMH M ydeTa HHTEpEecoB; (HOpMYIHpPOBATH,
apryMEHTUPOBAaTh U OTCTaNBaTh CBOE MHEHHUE.



IIpenmeTHble pe3yabTaThl:

OBJa/ieHUe 0A30BbIM MOHATHIHOM amIapaToM MO OCHOBHBIM pa3ziefiaM COJCpKaHUs; MPEICTaBIeHNEe 00 OCHOBHBIX M3y4aeMbIX MOHATHAX (YUCIIO,
reomeTpuueckas urypa, ypaBHeHue, (yHKIHS, BEPOSITHOCTD) KaK BAXHEHITNX MAaTEMaTUYECKHX MOJEISX, MO3BOJISIONIMX OMHMCHIBATD M U3y4aTh
peabHbIe IPOLECCHI U SBICHHUS;

yMeHue paboTarh C MaTeMaTHYECKUM TEKCTOM (aHaJIM3UPOBATh, M3BJIEKATh HEOOXOJUMYIO MH()OPMAIIMIO), TOYHO U TPAMOTHO BBIPAXKAaTh CBOU
MBICIIM B YCTHOM M IHCBMEHHOM peuu € NPUMEHEHUEM MaTeMaTHMYECKONM TEPMMHOJIOIMM M CUMBOJIMKH, HMCIOJIb30BaTh Pa3IMUHBIE S3bIKU
MaTeMaTHKH, IPOBOIUTH KJIaCCU(PUKALINHU, IOTHYECKHE 0OOCHOBaHUS, 10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHUN;

pa3BUTHE NPEJICTABICHUM O YUCIE WU YHUCIOBBIX CHCTEMax OT HATYpPaJbHbIX [0 JEHCTBUTENIbHBIX 4YMCEJ; OBJIAJICHME HABBIKAMU YCTHBIX,
IUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBHIUMCIICHU;

OBJIAJICHUE CHMBOJIBHBIM SI3BIKOM QJITeOpbl, TPUEMaMU BBITIOJTHEHUS TOXKAECTBEHHBIX NMPEOOpPa30BaHM PAIIMOHAIBHBIX BBIPAKCHHMA, PEIICHHS
YpaBHEHUM, CUCTEM YpaBHEHM, HEPABEHCTB M CHCTEM HEPAaBEHCTB; YMEHHE MCIIOJIb30BaTh WJCI0 KOOPAMHAT HA IUIOCKOCTH ISl MHTEPIPETALUU
ypaBHEHUH, HEPABEHCTB, CUCTEM; YMEHUE NPUMEHATh ajireOpandeckue npeoOpa3oBaHus, annapaT ypaBHEHUH U HEpaBEHCTB AJIS PELICHUs 3aj1ad
U3 PA3JIMYHBIX Pa3JelloB Kypca;

OBJIaJIcHUE CHCTEeMON (YHKIMOHAIBHBIX MOHATHH, (YHKIMOHAJIBHBIM S3bIKOM M CHUMBOJIMKOW; YMEHHE HCHOJIb30BaTh (YHKIHOHAIBHO —
rpaduyecKue npeACcTaBIeHus s ONMCAHUS U aHAJIN3a PealbHbIX 3aBUCUMOCTEH;

OBJIaJICHUE OCHOBHBIMM CIOCOOAMM TNIPEJACTABJICHHS M aHalIM3a CTAaTUCTUYECKUX JaHHBIX; HAJIMYMUE MPEACTABICHUNH O CTATUCTHUECKHUX
3aKOHOMEPHOCTSX B PEAIbHOM MUPE U O Pa3JIMYHbIX CIIOCO0AX UX U3YUYEHUS], O BEPOATHOCTHBIX MOJIEISX;

OBJIa/ICHUE F€OMETPUUYECKUM S3BIKOM, YMEHUE HCIIOJIb30BaTh €ro Ul OMMCAHUS IPEAMETOB OKPYXKAIOIEro MHpa; pa3BUTHE IMPOCTPAHCTBEHHBIX
NPEJCTaBICHUN U U300pa3UTENIbHBIX YMEHUH, TPHOOpETEeHNE HABBIKOB T€OMETPUYECKUX MTOCTPOCHUH;

YCBOEGHHME CUCTEMAaTHMUECKHUX 3HAHUHM O MJIOCKHMX (UIypaxX M UX CBOMCTBAaX, a TaKXe Ha HAIJIAJHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX
Tenax, yMEHUE MPUMEHSATh CUCTEMATUYECKUE 3HAHUS O HUX JIJISl pELICHHs] TEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay;

YMEHHUE HU3MEpPATh JUIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, HCHOJb30BaTh (OPMYJNBI A HAXOXKJIEHHUS MNEpUMETPOB, IUIOMAAed U 00bEMOB
reOMEeTPUUYECKUX PUTYP;

YMEHHE NIPUMEHATh U3YUYEHHBIE MIOHATHUS, PE3YIbTAThl, METOBI JUIsl PELIEHUS 3a/1a4d IPAKTUUECKOT0 XapakTepa U 3a7ad U3 CMEKHBIX JUCLIUILINH C
MCIOJIb30BAaHUEM ITPH HEOOXOAUMOCTH CIIPABOYHBIX MaTEPHATIOB, KaJIbKYISATOPA, KOMIIBIOTEPA.

TpeGoBanus kK yPpOBHIO NOATOTOBKH 00y4aromuxcs B 5-6 kiiaccax

JIN4HOCTHBIE Pe3yJIbTAThI YCBOCHUs Y4eOHOI0 peamMera

OO0yyaommiicss CMoOXKeT:

¢ AaHAJIM3UPOBATH CYHICCTBYIOIIHNEC U IIJIAHUPOBATH 6y,uyLuHe 06pa3OBaTCJIBHBIC PE3YIbTAaThI



® UJCHTU(DUIMPOBATH COOCTBEHHBIE IPOOIEMBI U ONIPENENATh TTIaBHYIO IpoOIeMy;
® BBIBUTaTh BEPCUU PEIICHUs PoOIeMbl, (POPMYIHPOBATH TUIIOTE3bI, IPEIBOCXUILATH
KOHEYHBIH Pe3yJIbTaT;
® CTaBUTbH LIEJIb CATEIBHOCTH HA OCHOBE ONPEACIICHHON MPOOJIEMBI M CYIIECTBYIOIINX
BO3MOXKHOCTEIA;
¢ (opMynupoBaTh Y4eOHBIC 331a4H KaK IIary JOCTIKEHHUS OCTABICHHON 1Ien
IEATeNbHOCTH;
e 000OCHOBBIBATH II€JIEBbIC OPUEHTUPHI U IPUOPUTETHI CCHIIIKAMH Ha IIEHHOCTH, YKa3bIBasi U
00OCHOBBIBAS JIOTHYECKYIO TOCJIE0BATEILHOCTD IIATr0B.
® OnpeneniaTh He0OXOIUMbIE AEHCTBHE(sT) B COOTBETCTBHHU C y4eOHOM M O3HABATEIbHON 33/1a4€i M COCTABIIATH aJITOPUTM MX BBITIOTHEHHS;
e 00OCHOBBIBATh M OCYIIECTBIISTH BIOOP HanOoee 3 (HEKTUBHBIX CIOCOOOB pelIeHHs YIeOHBIX U MO3HABATEIBHBIX 33/1a4;
® ONpeNeNATh/HaXOANUTh, B TOM YHCIIE U3 NPEUIOKCHHBIX BAPUAHTOB, YCIOBUS [UIs BHIOJIHEHHS y4eOHON M TTO3HABATEILHON 3a/1a4H;

MeTtanpeaMeTHble pe3yJbTaThl yCBOCHHS YU4eOHOI0 npeaMeTa

Oo0yuaromuiicsi CMOXKeT:

® OMpefensiTh COBMECTHO C NEAaroroM W CBEPCTHUKAMH KPUTEPHH IUIAHHPYEMBIX PE3yJbTaTOB W KPUTEPUU OLEHKU CBOEH yueOHOMU
NEeSATEIbHOCTH;

® CHCTEMaTU3UPOBATh (B TOM YHUCJIE BBIOMPATh MPUOPUTETHBIC) KPUTEPUH TIAHUPYEMBIX PE3YJIbTaTOB M OLICHKU CBOEH JESITEIBHOCTH;

e OTOMpPAaTh HMHCTPYMEHTHI IS OIICHHBAHUS CBOEWU JEATEIbHOCTH, OCYIIECTBIATh CAMOKOHTPOJb CBOEH [EATEThHOCTH B paMKax
MPEAJIOKEHHBIX YCIIOBUN U TPEOOBAHMUIA;

® OILEHUBATH CBOIO JACATEIBHOCTh, APTYMEHTUPYS IPUYUHBI TOCTUKEHUS WM OTCYTCTBUS IJIAHUPYEMOT'O PE3YIIbTATa;

® HAXOJWUTh JOCTATOYHBIC CPEJICTBA ISl BHIMOTHEHUS yYEOHBIX IEUCTBUN B U3MEHSIOIIEHCS CUTYallud W/UITU TIPH OTCYTCTBUU TLIAHUPYEMOTO
pe3ynbTaTa;

e HaOJI0/IaTh U AHAJIM3UPOBATh COOCTBEHHYIO YU€OHYIO U MO3HABATEIbHYIO JAEATEIbHOCTD U JEATEIBHOCTD APYrUX 00yJarommxcs B polecce
B3aMMOIIPOBEPKH;

® COOTHOCUTH peajbHBIC U IJIAHUPYEMbIE PE3YJIbTAThl HHIUBUYAIbHOM 00pa30BaTEIHbHOM IEATETLHOCTH U JIeNIaTh BHIBOJIBI;

® TPUHUMATH PEIICHUE B yUeOHOM CUTYyallul U HECTH 32 HETO OTBETCTBEHHOCT;

® CaMOCTOSITEIFHO OMPEAEIISATh MPUIMHBI CBOETO yCIeXa WJIM HeyCcIieXa i HaXOJAUTh CIIOCOOBI BHIX0/Ia U3 CUTYAIlUH HEYCIeXa,

L4 HO,Z[6I/IpaTB CJIOBA, COIMOAYNHCHHBIC KIITFOYECBOMY CJIOBY, OIIPCACIIAOIINC €TO ITPU3HAKHU U CBOﬁCTBa;
¢ BBICTPAHUBATD JIOTUYCCKYIO LCIIOYKY, COCTOALIYIO U3 KIIFOYCBOTO CJIOBA U COTIOJYMHCHHBIX €MY CJIOB;



® BbIACIATH OGIL[Hﬁ MMPpU3HAK ABYX WJIN HCCKOJILKUX MMPEAMCTOB HJIN SIBJICHUH U OOBSICHITEH UX CXOACTBO,

e O0BEOUHATH NMPEAMETHl M SBICHHUS B TPYMIBI [0 ONPEACICHHBIM IpPU3HAKaM, CPaBHUBATh, KiaccuUUUpoBaTh U 0000mIaTh (akThl H
SIBJICHUS;

HpeHMeTHBIe pe3yJbTaThbl YCBOCHUA y'{eﬁﬂoro npeamMera

BoinyckHuk HayuuTcs B 5-6 kiaccax (sl MCNOJIb30BAHMSI B TOBCEJHEBHOW KM3HU U o0ecledyeHUsi BO3MOKHOCTH YCHENIHOro
NMPOI0JIKeHUs 00pa3oBaHusi HA 0a30BOM YPOBHE)
Jlornka u MHOKeCTBa

e OmnepupoBarh Ha 0230BOM YPOBHE MOHATUSMHU: MHOKECTBO, SJIEMEHT MHOKECTBA, ITOJIMHOKECTBO, IPHUHAIJIC)KHOCTD;

® 33J]aBaTh MHOYKECTBA NIEPEUMCIICHUEM UX JIEMEHTOB;

® HaxOJWTh MepeceyeHue, O0beIUHEHNE, TTOJIMHOKECTBO B MIPOCTEUIIIUX CUTYaIIHSIX.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

® pAacCMo3HAaBaTh JOTMYECKU HEKOPPEKTHBIC BHICKA3bIBAHUSI.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMH: HATypalbHOE YHCIIO, LIEJ0€ YHCII0, OOBIKHOBEHHAS APOOb, AeCATUYHAs APOOb, CMEIIAaHHOE
YHUCJI0, pAllMOHATIBHOE YHCIIO;

® KCIOJIb30BaTh CBOKMCTBA YMCEN M IIPABUJIA JEUCTBUI C PAMOHAIBHBIMHU YUCJIAMU IIPY BBINIOJHEHUH BBIYUCIICHUN;

® HCIIOJIb30BATh NMPU3HAKHU JACIUMOCTU Ha 2, 5, 3, 9, 10 npu BBITTOJTHEHUH BBIYMCICHUN U PEIICHUN HECTIOKHBIX 3a7a4;

® BBINOJHATH OKPYIJICHUE PAlMOHATBFHBIX YMCEN B COOTBETCTBUHU C MTPABUIIAMHU;

® CpaBHUBATh PAIIMOHAILHBIC YHCTIA.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

® OIEHUBATH PE3yJIbTaThl BBIYMCICHUH IPU PEUICHUU PAKTUYECKUX 33/1a4;

® BBINOJHATH CPABHEHUE YHCEI B PEATHHBIX CUTYAIIUSX;

® COCTaBJISITh YUCJIOBBIE BHIPAKCHUSI MPU PEIICHUH MPAKTUYECKUX 3a7a4 U 33/1a4 U3 IPYTUX YUYECOHBIX TPEIMETOB.
CTaTUCTHKA M TeOpHs BEPOSTHOCTE

o [IpencraBisTh JaHHBIC B BUJE TAOJIHII, JHArpamMM,

® yHuTaTh WH(OPMAIIUIO, IPEJCTABICHHYIO B BUE TaOJIUIIbI, TUATPAMMBI.
TekcToBBIC 324U

e Pemarh HeCOXKHBIC CIOKETHBIE 33]]a4H Pa3HBIX TUIIOB Ha BCE apuU(PMETHIECKUE JCHCTBUS,

® CTPOWTH MOJIETh YCIOBUS 3a7a4d (B BHAE TaOIUIIbI, CXEMBI, PUCYHKA), B KOTOPOU JTaHBI 3HAYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUMH,
C LEJBI0 TOMCKA PEIICHUS 3a/1a4H;



® OCYIIECTBISTH CHOCOO MOMCKA PEIICHUS 33aJa4d, B KOTOPOM PACCYXICHHE CTPOUTCS OT YCIOBHS K TpeOOBaHUIO WM OT TpeOOBaHUS K
YCIJIOBHIO;

® COCTaBJIATH IUJIaH PELIEHUs 3a/1a4u;

® BBIJICJIATH ATAMbl PEIICHUS 3aa4H;
WHTEPIPETUPOBATH BHIYUCIUTEIbHBIE PE3YJIbTATHI B 33/1a4€, UCCIEI0BATh MOJIYYEHHOE PELIEHUE 3a0a4H;
3HAThH pa3Inune CKOpOCTel 00BEKTa B CTOSUYEH BOJIE, MPOTUB TCUCHHUSI U 1O TEUYCHHUIO PEKH;
pelaTh 3aJ1a4M Ha HaXO0XKJAEHNUE YaCTH YMCJIa U YUCIIa 10 €ro YacTH;
pemars 3a7a4d pa3HbIX THMOB (Ha paboTy, Ha MOKYIKH, Ha JBUXKEHHUE), CBS3BIBAIONIUX TPH BEIUYHHBI, BBIACIATH ITH BEIUYHHBI H
OTHOILIEHUS MEXKAY HUMU;

® HAXOJWUTh MPOLEHT OT YHUCJa, YUCIO IO MPOLEHTY OT HEro, HaXOAUTh IPOLIEHTHOE OTHOILIEHHE JBYX YHCEJ], HaXOAUTh IPOLIEHTHOE
CHUKEHUE WIH MPOLEHTHOE IMOBBIIICHUE BEIUYHNHBL;

® peulaTh HECIIOKHBIE JIOTHYECKUE 3a7]a4l METOJOM PacCyKICHUM.
B noBceHeBHOM KU3HU U IIPH M3YyYeHHUH JAPYTUX NPeIMETOB:

® BBIJIBUTaTh TUIIOTE3BI O BO3MOXHBIX MPEACIIbHBIX 3HAUCHUSX HCKOMBIX BEJTMYUH B 3a/1a4e (J1eJaTh IPUKUIIKY)
Haruasanast reomerpus
I'eomerpuueckue purypsi

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHUSMH: (UTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK H
YEeTBIPEXYTOJILHUK, IPSIMOYTOJILHUK U KBAJIPAT, OKPYKHOCTh U KPYT, IPSIMOYTOJIBHBIN Mapaienenurie]], Kyo, map. M3o0paxkaTs u3ydaemMbie (QUTYpPbI
OT PYKH U C TIOMOLIBIO JINHEUKHU U LIUPKYJISL.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

e pemaTh MPaKTUYECKUE 3a7aui C MPUMEHEHUEM MPOCTEUIIINX CBOMCTB QUTYP.
HN3mepeHus 1 BBIYUCTICHUSA

® BBINOJIHATH U3MEPEHHE JIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JJIsI UBMEPEHUN JIJTUH U YTJIOB;

® BBIUKCIIATH IIOMIAJAN TPSIMOYTOJIbHUKOB.
B noBceqHeBHOM KU3HU M NIPU U3YyYE€HUM JAPYTrUX NpPeIMeTOB:

® BBIUKCIIITH PACCTOSHUSA HA MECTHOCTH B CTAHJAPTHBIX CUTYALUSIX, IUIOLIAAU IIPSIMOYTOJIbHUKOB;

® BBINIOJHATH IPOCTEUIITNE TTOCTPOSHUSI U U3BMEPEHUS HA MECTHOCTH, HEOOXOIMMbIE B PEATbHOM JKU3HHU.
HcTropust MaTeMaTUKHU

® OIKCHIBATh OTAECIBHBIC BBIIAIOIINECS PE3YJIbTATHL, IOJYYEHHBIE B XO/€ Pa3BUTUS MATEMATUKU KaK HAYKH;

® 3HATh IPUMEPHI MATEMATUUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C OTEYECTBEHHOM U BCEMUPHON UCTOPUEH.



BhInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCA B 5-6 Ki1accax (17151 o0ecnieyeHUus BO3MOKHOCTH YCIIEIIHOT0 MPO/I0J/KeHHsl 00pa30BaHMs HA
0a30BOM U Yr.Iy0JIéHHOM YPOBHSX)

DJIeMEeHThI TeOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

e  OmnepupoBaTh NOHATHSAMHU: MHOXECTBO, XapaKTEPUCTUKH MHOXKECTBA, DJIEMEHT MHOYKECTBA, ITYCTOE, KOHEYHOE U 0ECKOHEYHOE MHOXKECTBO,
MMOAMHOKECTBO, TPUHAJICIKHOCTD,

®  OmpeleNsITh NPHUHAUICKHOCTh 3JIEMEHTa MHOXECTBY, OOBCIMHEHHIO W IEPECEUCHUI0 MHOXKECTB, 3aJaBaTh MHOXKECTBO C ITOMOIIBIO
MEePEUYHCIICHUS] JIEMEHTOB, CJIOBECHOT'O OMMCAHUS.
B noBce1HeBHOI JKU3HU U NIPH U3YYeHUH JAPYTUX MPeIMeTOB:

® pacno3HaBaTh JIOTMUYECKU HEKOPPEKTHBIE BHICKA3bIBAHNUS,

® CTPOWTH IETIOYKH YMO3aKIFOUCHHI Ha OCHOBE HUCITOJIb30BaHUS ITPABUII JIOTHKH.
Yucaa

e  OmnepupoBarh NOHATHUSMU: HATYPAITHHOE YHUCIIO, MHOKECTBO HATypaIbHBIX YHCE, 1IEJI0€ YUCI0, MHOXKECTBO IIEJIBIX YHCEI, OOBIKHOBEHHAS
npo0b, aecsiTudHas ApoOb, CMEIIAHHOE YHCIO, PAIMOHAIBHOE YHUCIO, MHOXECTBO PAIMOHAIBHBIX YHCEN, TEOMETpUYECKas HHTEepPIpeTaIus
HATypaJIbHBIX, LENbIX, PAIIHOHATbHBIX;

®  TIOHMMAaTh U OOBSACHATH CMBICH MO3UIIMOHHON 3alIMCH HATYPAILHOTO YKCTIA;

®  BBINOJHATH BBIUUCIEHUS, B TOM YUCJIE C UCIIOJIB30BAHUEM NMPUEMOB PAIMOHATBHBIX BHIYUCIICHHI, 000CHOBBIBATH aJTOPUTMBbI BBITIOJIHEHUS
JIEHCTBHIA;

®  JCIOJIb30BaTh IPU3HAKU JAeIUMOcTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbl U NpPOU3BEACHUS YKCEN MPU BHIIOJHEHUH BBIUMCICHUN U
pelieHuu 3a1a4, 000OCHOBBIBATH MMPU3HAKU JIETUMOCTH;

®  BBHINOJHATH OKPYTJIEHNE PAIHOHAIBHBIX YHUCEN C 3aJJaHHON TOUYHOCTHIO;

®  YIOPSAIOYUBATH YHCIIA, 3AMMMCAHHBIE B BHJIe OOBIKHOBEHHBIX U JECITHUHBIX APOOE;

e Haxoauth HOJI m HOK uuncen u ucnosib30BaTh UX MpHU PELICHUN 33/4;.

e  ONEepUpOBATH MOHATUEM MOJYJb YHCIA, TEOMETPUYECKAs HHTEPIPETAIIUS MOYJISI UACTIA.
B noBceHeBHOM KU3HM U MPU U3YYEeHHUH APYTUX NPeIMETOB:

®  TIPUMEHSTH MTpaBUjIa MPUOIMKEHHBIX BEIYMCIICHUN MPU PEIICHUH MPAKTHYECKUX 3a/1a4 U PEIICHUH 33/1a4 APYTUX YYeOHBIX MPEIMETOB;

®  BBHINOJHATH CPABHEHHE PE3YJIbTATOB BBHIUUCICHUN MIPU PEIICHUN MPAKTUUECKHUX 33/1a4, B TOM YHCIIE TPUOIMKEHHBIX BHIYUCICHUI;

®  COCTaBJISITh YHCIIOBBIC BHIPAKEHUS U OIICHUBATH WX 3HAYEHUS MPU PEIICHUU MMPAKTUUECKHUX 3a/1a4 U 33]1a4 U3 APYTUX YIeOHBIX MPEIMETOB.
YpaBHeHHd U HEPABEHCTBA

e OmnepupoBaTh TOHATHUSMHU: PABEHCTBO, YHCIOBOE PABEHCTBO, ypaBHEHHE, KOPEHb YpaBHEHUs, PEIICHUE YypaBHEHUS, YHCIOBOE
HEPaBEHCTBO.
CTaTuCcTHKA M TeOpHs BEPOSTHOCTE

e OmnepupoBaTh MOHATUSIMH: CTOJIOYATHIC U KPYTOBBIE THArpaMMbl, TAOJIHUIIBI TAHHBIX, CpeaHee apuPMETHIECKOE,



®  U3BJIEKaTh, UHPOPMALIUIO, PEACTABICHHYIO B TaOJIMIIAX, HA UAarpaMMax;

®  COCTaBJIATH TAOJIMIIBI, CTPOUTH AUATPAMMBI HA OCHOBE JAHHBIX.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

e  U3BJEKaTh, MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B TaOMMLAX M Ha JUarpamMmax, OTPa)Karollylo

CBOMCTBA U XapaKTEPUCTUKU PEAIBHBIX IPOLECCOB U SIBJICHUM.

TexcToBBIC 32241

Pematp npocThle U CI0XHBIE 33Ja4l Pa3HbIX TUIIOB, a TAK)KE 33J]a4M [TOBBILLIEHHOW TPYAHOCTH;

HCII0JIb30BaTh PAa3HbIE KPAaTKUE 3aIIMCH KaK MOJIEIM TEKCTOB CJIOKHBIX 3a/1a4 JIJIsl IOCTPOEHUS IOUCKOBOM CXEMBI U PELLIEHUs 3aay;

3HATh U IPUMEHATH 00a criocoba moucKa pereHus 3a1ad (0T TpeOoBaHUS K YCIOBHUIO U OT YCIOBUS K TPEOOBAHHMIO);

MOJICJIMPOBATh PACCYKICHHS MTPU MOUCKE PEIICHUS 33/1a4 ¢ IOMOIIBIO Tpad-CXeMbl;

BBIIEJISITh 3TAIlbI PELICHUS 3a/1a4H U COJIEP KaHNE KaXKI0ro JTarna;

HMHTEPIPETUPOBATH BBIYUCIUTEIbHBIE PE3Y/IbTATHI B 33/1a4€, UCCIIEI0BATh IOJyYEHHOE PEILICHUE 3a1auu;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CHTYaIlMM B3aUMHOTO PACIIONOKEHHS JBYX OOBEKTOB M M3MEHEHHE MX XapaKTePUCTHK MPH COBMECTHOM
JIBUKEHUH (CKOPOCTh, BpEMs, DPACCTOSIHUE) MpH pEHIeHUH 3a/ad Ha JBUKEHHE JIByX OOBEKTOB KaK B OJHOM, TaK U B IMPOTHUBOMOJIOKHBIX
HaIpaBJICHUSX;

®  JCCIIEeIOBATh BCEBO3MOXHBIE CUTYallMU IIPU PELLICHUH 3a/1a4 Ha JABUKEHHUE M0 PEKE, pacCMaTPHUBATh PA3HbIE CUCTEMbI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 331aYU «HA YaCTUY,

e pemath 1 00OCHOBBIBATH CBOE pPEIICHHE 3a7a4 (BBIACIATh MATEMATUUECKYI0 OCHOBY) Ha HaXOXKJIEHUE YaCTH YMCIIa U YKCTA M0 ero YacTH
Ha OCHOBE KOHKPETHOTO CMbICIIA JpOOH;

®  0CO3HaBaThb U OOBSCHATh WACHTUYHOCTbH 33Jau Pa3HbIX THUIIOB, CBS3bIBAIOIIMX TPU BEIUYMHBI (Ha paboOTy, Ha MOKYIKH, Ha JBUKEHHE);
BBIJIETISITh 3TU BEJTMYMHBI U OTHOLICHHS MKy HUMU, IPUMEHSATh X IPU PELIEHUH 3aa4, KOHCTPYHPOBaTh COOCTBEHHBIE 33JJa4l YKA3aHHBIX THIIOB.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NMPEIMETOB:

e  BBIJCNATH NPU PELIEHUU 3aJad XapaKTEepUCTUKU paccMaTpuBaeMOll B 3ajlade CHUTyallMd, OTJIMYHBIE OT PEANbHBIX (T€, OT KOTOPBIX
a0CTparupoBajKch), KOHCTPYHPOBATh HOBBIE CHUTYallMd C YYETOM OSTHX XapaKTEPUCTUK, B YACTHOCTH, NPH pEIIEHUM 3aJad Ha KOHLIEHTpAIUH,
YUUTHIBATh MJIOTHOCTh BEIIECTBA;

e pemarbh U KOHCTPYHPOBATh 3a7auydl Ha OCHOBE PACCMOTPEHUsS PEaJbHBIX CUTYAIMi, B KOTOPBIX HE TPeOyeTCs] TOUHbIM BBIYMCIUTEIbHBIH
pe3yJIbTarT;

e  pemiaTth 3aJ1a4M Ha ABUKEHHE 10 peKe, pacCMaTpUBasi pa3HbIe CUCTEMBI OTCUETA.

Harnsgnas reomerpust

I'eomerpuuyeckue Gpurypsl
e lI3BiexaTh, UHTEPIPETUPOBATH U MPeoOpa30BbIBATh HH(OPMALIUIO O TEOMETPUYECKUX (DUTypax, IPEICTABICHHYIO Ha YepTexkKax;
e u300pakaTh U3ydyaeMble (PUTyphl OT PyKH U C TOMOUIbI0 KOMIBIOTEPHBIX HHCTPYMEHTOB.



N3mepenus u BoIYMCICHUS
e  BBIIIOJIHATH U3MEPEHUE UIMH, PACCTOSIHUM, BEIUYHH YIVIOB, C IOMOILBIO MHCTPYMEHTOB JUIsl U3MEPEHUN JUINH U YIJIOB;
®  BBIUUCIIATH IUIOLIAU IPSIMOYTOJILHUKOB, KBAJIpaTOB, 00BEMBI IPSIMOYTOJIBHBIX NapaJuIeIeUIe10B, KyOOB.
B noBcenHeBHOM KM3HHM U NIPH H3YYCHHHU APYTHX NPEIMETOB:
®  BBIYUCIIATH PACCTOSHHS Ha MECTHOCTH B CTAHJAPTHBIX CUTYaLUsIX, IUIOIIAAN YYaCTKOB IPSIMOYTOIBbHOM (popMbl, 00BEMBI KOMHAT;
BBINOJIHATH MPOCTEHILINE TOCTPOSHHS HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KU3HH;
®  OIICHMBATh pa3Mephl peajJbHBIX 00BEKTOB OKPYKAIOIIETO MHUPA.
Hcropusi MaTeMaTHKH
o XapakTepu30BaTh BKJIA] BBIAAIOIUXCS MATEMAaTUKOB B Pa3BUTHE MAaTEMaTHKHU U UHBIX HAyYHbIX 001acTei.

Pazgen 111 Coaepaxanne yueGHoro npeamera S kiace



Copepxannie ydeOHOTO paszzerna

No HazBanwue riaB Kon-Bo [IpoBepounsie padotsl (I1),
/1 4acoB TeopeTnyeckre OCHOBBI tecthl (T), KOHTPOJIbHBIE
pab6otsl (K/p)
[ToBTOpenue 5 B sT0ii ri1aBe hopMHPYIOTCS HEKOTOpBIE O0IMEe MpEACTaBICHUs O JUHUU | KOHTpOIbHBIN TeCT
(3aMKHYTOCTb, CaMoOllepecedeHre, BHYTPEHHssI oOmacte u ap.). Yuammmces | I[1-1. Jlomanas.
1 | I'nasa 1. Jluaun 8 MpeIaraloTcs 3a/IaHus Ha pacro3HaBaHue JUHUA 1 uX u3o0paxkenue. [Tpu atom | [1-2. OKpy>KHOCTB.
3aJaud Ha M300pakeHHE TMOApA3NEesAl0OTCs Ha JBa Bujaa: BbluepuuBaHue | Tect 1. Jlunum
HEKOTOPOH KOH(UTypaluy IO OMNHMCAHUI0 M BOCIPOM3BENCHHUIO 33a/JaHHOU
koHpurypauuu. Oco0oe BHHMaHHME yIEISIETCS TMPAMOM H  OKPYKHOCTH.
BremmonHAs  ynpaXHEHHWs, ydalluecs BCTPEYaloTCs ¢  KOH(UTYypauusimMH,
coJlepKallMMK 1B U Ooyiee MpAMBIX, JBE U 0oliee OKPY>KHOCTEH, MpsSMbIe U
OKPY>KHOCTH.
B nmanHO#l r1naBe mpesncTaBieHuss O (Qurypax, CBS3aHHBIX C MPSIMOH,
JOTIONTHSIOTCSL W PACHIUPSIFOTCS: BBOAATCS TIOHSTHS «Iyd» W «IOMaHAs».
VYyamuecss HaXOIAT ATUHY JOMaHOM, pacCTOSHUE MEXAY ABYMS TOUKaMH, KpoMe
TOT'0, OHM BCTPEYAIOTCs C 3a4a49€l ONPeeeHUs JUIMHbI KPUBOM.
W3noxenne matepuana HAYMHACTCS C COTIOCTABJICHHSI PUMCKOM Hymepauu
U JIECATUYHOM CHUCTEMBl CUHUCIEHHUA. OTO Tmo3BojseT Oonee Bbimykio | [1-3. 3anuck HaTypanbHbBIX
2 | I'maBa2. 13 NpPEJCTaBUTh OCOOEHHOCTH 3alUCH YUCEN B JIECATUYHON CHCTEME, MOTYEPKHYTh | YHCE.

Harypanbssle yncia

MPEUMYIIECTBa MO3UIIMOHHOW HyMEpallid, a TaKKe CO37aTh I JAHHOW TEeMbI
CBOETO POJia UCTOPUKO-KYIbTYPOJIOTHYECKUH (OH.

N3 kypca Ha4aJIbHOW IIKOJIBI yYalTUMCS H3BECTHBI aJTOPUTMBI YTCHHUS U
3allUCU  HATypaJbHBIX 4MCeN. 3ajada JAaHHOrO  dTala  COCTOMT B
COBEPIIICHCTBOBAHUH 3TUX HABBIKOB, B 00yUEHUU pabOTe ¢ OONBIIMMHU YHCIaMHU,
CoJIepXKallMMHU KJIaCChl MUJUIMOHOB W MWJIIMApPJIOB. Y4Yallluecs 3HAKOMSTCS CO
CBOMCTBAMH HATYpPaJbHOTO Psijia, Y3HAIOT O BO3MOXHOCTH HM300paKeHHS YUCEeN
TOYKaMU Ha TPSIMOM, MPU 3TOM KOOpPJAMHATHAS MpsiMasi MPU3BaHA UTPATh POJIb
HaTJISITHOW OTIOPHI MPU PEIICHHUH 3a7a4 Ha CPAaBHEHHUE U YIIOPSAI0YMBAHUE YUCEIT.

B 3T0i1 rnaBe MoJ0XKEHO HAYalO0 M3YYEHHUIO JIBYX HOBBIX JUISl y4alllUuXcs
pasznenoB kypca martematuku. [lpexkne Bcero sto pasmen «llpubmmkxenus u
olleHKM». PaccmarpuBaercss Bompoc 00 OKPYIJIEHMH HATypPaJbHBIX YHCET,

[1-4. CpaBHeHue uncern.
I1-5. KoopaunaTtHas
npsimasi.

Tecr 2. HatypanbHble
qucia.

K/p Nel. HarypanbHble
yucna. Jlnann




BBOJSTCS TakWe TEPMHUHBI, KaK «IIPUOIKEHUE C HEIOCTAaTKOM» H
«pUOIMKEHUE C U30BITKOMY, 000POT PEUH «ITPUOMKEHHE C TOUHOCTBIO J10. ...
Kpome Toro, 3mech HauyMHAETCS U3YYCHHE KOMOMHATOPUKH. YdJaluecs
3HAKOMSTCA C €CTECTBEHHBIM M JIOCTYIHBIM JIETSIM 3TOr0 BO3pacTa METOAOM
pelieHrss KOMOMHATOPHBIX 33134 MyTéM mepedopa BceX BO3MOKHBIX BapHUAHTOB
(koMOMHaIMi). DTUM METOAOM YIAOOHO TMOJIB30BaThCA B TEX CIydasx, KOrjaa
YHCII0O BapHAHTOB HEBENWKO. B KkadecTBe crmenumaibHOrO mpuéMa mepedopa
paccMaTpHuBaeTCs AEPEBO BO3MOXKHBIX BAPUAHTOB.

Cucrema ynpakHeHUH y4yeOHUKA, TOMUMO JIOCTHKEHUSI OCHOBHBIX IIEJICH,
0003HAYCHHBIX BBIIIE, IMO3BOJIIET TAK)KE BCIIOMHUTH EIUHUIIBI W3MEPECHHS
BENMYUH (JUIMHBI, MacChl, BPEMEHM), COOTHOIICHHUS MEXIy HHUMH. [lpyras
OCOOCHHOCTh pAlla YIPaKHEHUH — 3TO UCHOIB30BaHUE OYKBEHHOH CHMBOJIHMKHU
JUTsE 0003HAYCHUS YUCEII, KOTOPOE YCHIIMTCS 110 Mepe TPOABMKEHHUS 110 Kypcy. U
HaKOHEIl, emé OJHOM YpEe3BbIYAHHO BAXXHOH OCOOCHHOCTBIO CHCTEMBI
YOPAXHEHUN SBIAETCS CUCTEMATHYECKOE W IOCIEA0BATEIbHOE BKIIOUECHUE
3alaHUi, TPU BBINOJHEHUH KOTOPBIX y4alldecsd JOJDKHBI —pacCykAaTh,
000CHOBBIBATh, MOSICHATH CBOM JACHCTBUA. VHBIMU ClOBaMH, B COJEpKaHUU
JIAHHOM TJIaBbl 3QJI0KEH OOJIBIION MOTEHIMA JJI PA3BUTHUS MBIIUICHUS W PEYU
y4alIuxcsl.

I'nasa 3. JleiicTBus c
HaTypaJTbHBIMU
YHCIIaMH.

24

OCOOEHHOCTBIO HM3JI0KEHUs MaTepuaja B Kypce SBISIETCS COBMECTHOE
paccMOTpeHHe MpSAMBIX M OOpaTHBIX ONepaluuil Haja YHUCIaMU: CIOXKEHHS U
BBIYUTAHUS, YMHOXEHHS U JieNIeHHUsI. DTO 11eJIeco00pa3HO M BO3MOXKHO MOTOMY,
YTO Yy YYalUXCsl y’K€ UMEETCSl IOCTATOUHbIN ONBIT BBIITOJIHEHUS 3TUX JAEHCTBUM,
a OJIHOBPEMEHHOE HX PACCMOTPEHHUE IO3BOJSET JIyYlle YSICHUTh B3aHMMOCBSA3b
IPSIMBIX U OOpaTHBIX ONEPALIUH.

B TO0 e BpemMs OTpabOTKa HABBHIKOB BBIMOJIHEHUS apUPMETHUECKHX
JEUCTBUM C HATypaJIbHBIMM YHCJIAMM MO-IIPEKHEMY OCTAETCS Ba)KHEWUIIEH
neneto. Jlns e€ nocTmkeHuss B ydeOHUKE COJCPKMTCA JOCTATOUHOE YHCIIO
3amaHuid. X cieayer MCnosib30BaTh B TOW CTENEHM, KOTOpas OIpPEHENseTCs
pEaIbHBIM ~ YPOBHEM  BBIYHMCIMTENIBHONM NOArOTOBKM nered. Ilpu sTOoM
npeJiaraeMble yrpaxHeHUsl BecbMa pa3HooOpa3Hbl. Cpenn HUX €CTh M TaKue,
KOTOpBIE 1al0T BO3MOYKHOCTH OLYTUTh TAPMOHHUIO YHUCEN, YBUJETh TY WU UHYIO
3aKOHOMEPHOCTB.

I1-6. CnoxeHue u
BBIYMTAHHE.

I1-7. Cnoxxenue u
BBIUMTAHUE: PEILICHUE
3aJ1a4.

I1-8. YMHOXeHUE U
JleJICHUE.

I1-9. YMHOXeHHE n
JIeTICHUE: PeIIeHre 3a/1a4.
I1-10-11. IMopsimok
JNIEUCTBUI B BLIYHUCIIEHUSIX.
I1-12. CteneHs uncaa.
I1-13. 3amauu Ha




[IpyHIMIIHAIBHO HOBBIM MATEPHUAIOM I YYaIIMXCS SIBISIIOTCS MPUEMBI
OPUKUAKA M OIEHKU pe3ysibTaTa BBIYMCICHUNM (Hampumep, oIpezesieHue
BBICILIETO pa3psiia pe3yJbTaTa, OLEHKa pe3yibTaTa CHU3Y WM CBEPXY), a TAKKe
HEKOTOpbIe NMPUEMBI NMPOBEPKH MPABUIBLHOCTU BBIMOJHEHUS apUPMETHUECKUX
NeHCTBUI (Hampumep, ompezaeieHue MUGPbl, KOTOPOH TOHKEH OKAHYUBATHCS
pe3ynbTar).

Ota nuHMUA OyAET MOCIIeAOBAaTeNbHO NPOJOIDKEHAa B 5 M 6 Kiaccax IpH
U3yd4eHUU ApolOed M paluoHAIbHBIX uYHced. OBJaJeHHe COOTBETCTBYIOLIUMU
YMEHHSMH YPE3BbIYAMHO BAaXKHO C TOYKH 3PEHHUSI MHTEIUICKTYAJIbHOTO Pa3BUTHS
HIKOJILHUKOB Uil BHIPAOOTKM MPUBBIYKKM K CAMOKOHTPOIII0O U (DOPMHpPOBAHUS
aJICKBaTHBIX ISl 3TOM 1IEIM HABBIKOB.

Pemienne KOMIUIEKCHBIX NPUMEPOB HAa BCE JEUCTBHS C HATypaJbHbIMU
YUCJIAMH TIO3BOJISIET 3aKPENUTh YMEHUE YCTAHABIMBATh MPAaBUJIbHBIA MOPSIOK
JeicTBUil. BBOOUTCS HOBOE MOHSATHE «CTENEHb YHUCIA» U BBIYUCIAIOTCS
3HAYEHUS BBIPAXKECHUH, coaepxkamux creneHu. [Ipogoimkaercs pa3BUTHE YMEHUS
pemate TEKCTOBbIE 3amauu  apudmernyeckuM crocoboMm. CrenuanbHOe
BHUMAHHE YJIESAETCS PEIICHUIO 3a/1a4 Ha JBUKCHUE.

B xo0z1€ BBINOTHEHUS YIPAKHEHUN ydallliecs BOBJICKAIOTCS B CUTYallUU U3
peagbHOM KU3HU, TPEOYIONTME TPUMEHEHUS MTOJYYCHHBIX YMEHUM.

JIBIKEHHE.

I1-14. 3agaunu Ha ABUXKEHUE

10 peKe.

Tect 3. JleiicTBus
HATypaJIbHBIMU YHCIAMH
K/p No2. [leticTBus ¢
HATypaJIbHBIMU YHCIAMH.

I'napa 4.
Hcnonn3oBanne
CBOMCTB JeHCTBUU
MIPU BBIUUCTICHUSIX
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OcHoBHOE colepxKaHue IJIaBbI CBA3aHO c pPacCMOTPEHUEM
MIEPEMECTUTENBHOTO M COYETAaTEIBbHOTO CBOWCTB CJIOKEHHMS W YMHOXEHHA, a
TaK)K€ PACIPEIEIUTENBHOIO CBOWCTBA YMHOXKEHHMS OTHOCHUTEIIBHO CIIOXKEHUS.
IlepemecTuTenbHOE M COYETATEIBHOE CBOMCTBA W3BECTHBI YyYallUMCS W3
HayanbHOM IIKONbl. HOBBIM Ha 3TOM 3Tame sBISETCS BBEJEHHE O00OOLIEHHBIX
CBOICTB, KOTOpbIE cHhOPMYIHPOBaHBI B BUJE MPaBUI NMPEOOPa30BaHUSI CyMMBbI U
npousBeneHus. C pacrnpenenuTeNbHbIM CBOMCTBOM ydallUMecs BCTPEUYAOTCs
BriepBble. [loka3biBaeTCs €ro NpuMeHeHue /sl IpeoOpa3oBaHus IPOU3BEACHUS B
CYMMY U Ha000pOoT. MOTUBUPOBKOI 1 peoOpa3oBaHus BbIpaKEHH HAa OCHOBE
CBOMCTB JIEUCTBUH CIIY’)KUT BO3MOXHOCTh PAllMOHAIM3AIMU BbIYUCIeHH. Kpome
TOTO, B TJIaBY BKIIIOYEHBI (DparMeHTHI, MOCBSIIEHHBIE 3HAKOMCTBY C HOBBIMH
TUTIAMU TEKCTOBBIX 3a/1a4 (3aJ]JauM Ha YacTH U 3aJ[a4u Ha ypaBHUBAHUE).

I1I-15. Ucnonp3oBanue
CBOMCTB JEHCTBUH IIpU
BBIYMCICHUAX.

I1-16. Pemnrenne 3agau Ha
YacTH.

I1-17. Pemenue 3aga4 Ha
ypaBHUBAHHUE.

Tect 4. Ucnions3oBanne
CBOMCTB JE€NCTBUN NTpU
BBIYHCIICHUAX

Martepuan TaHHOM TJIaBbl COJEPIKUT JIBa CMBICTIOBBIX OJIOKa.
[TepBbIif M3 HUX CBA3aH C BBEJICHUEM HOBOW JIJIsI YHAIIUXCA T€OMETPUUECKON

T1-18. Vsl




I'maBa 5. Yribl u
MHOT'OYTOJIbHUKHU

(GUrypsl, KOTOpOH SBISETCA Yroji, U CBSI3aHHBIX C HEW MOHATHHA (BHIBI YIJIOB,
U3MEpEeHUe YIJoB). Ywamuecss ydaTcsi HM300paxkarh YIibl, o0O3HauyaTh WX,
pacrno3HaBaTh B pa3MYHbIX NOJOXKEHUSAX. OJHUM M3 BaXKHEHIINX YMEHUH,
KOTOPBIM OHM JJOJDKHBI OBJIQIETh HAa 3TOU CTauu 00yUYeHMUsl, IBISIETCS CPAaBHEHHE
yrioB. POpMHpYETCS 3TO YMEHHE HAa OCHOBE IIPAKTUYECKOIO JCHCTBHS -
HAJIOKEHUs yIJIOB Ipyr Ha apyra. Knaccudukanus yrioB NpOBOAUTCS yepes
CpaBHEHHE C HanOoJiee 4acTO BCTPEUYAIOIIMMCS B OKPYXKAIOIIEM MHUPE MPSMBIM
yIJIOM: Yroji, MEHbIIMH NPsSMOro, SBJISIETCS OCTPbIM, OOJBIIMH HpsAMOro, -
TynsIM. M3MepeHue yrioB ABISIETCS Ul y4allMXCs HOBBIM BUIOM H3MEPEHHU,
KOTOPBII 3HAKOMUT UX C YIJIOBOM MEpPOH U HOBBIM M3MEPUTENBHBIM ITPUOOPOM -
TPaHCIIOPTUPOM.

Bropoii 010k conepxkaHus CBsI3aH C MHOTOYTOJIBHUKAMH U COJAEPIKUT
MaTepual, YaCTUYHO 3HAKOMBIM y4JalluMCs M3 Ha4aJbHOM IIKOJBL Temneps um
OPEJCTOMT pPACUIMPUTh CBOM IPEJICTaBIEHUS 00 YK€ 3HAKOMBbIX (uUrypax,
YCBOUTH CBSA3aHHYI0O C HHUMHM TEPMHHOJOIHIO (BEpILIMHA, CTOPOHA, YIroj
MHOI'OYTOJIbHUKA, JMaroHalb), HAy4YHUThCS «BHIETb» HX B 0o0Jjiee CIO0XKHBIX
KoHpurypamusax. OTpe3oK © yroia 3leCh - DJIEMEHTHl MHOTOYTOJbHHKA.
VYuyamuecs ydarcst n300pakaTb MHOTOYI'OJIbHMKH C 33/laHHBIMU CBOMCTBaMHU Ha
HEJIMHOBAaHHOM U KJieT4yaToi Oymare, 0003HauaTh UX, HAXOAUTH IEPUMETP.

B yueOHuke paccMmarpuBaloTCs YIJIbl, MeHblIMe pa3BépHyToro. OnHaKo
yroJl MHOTOYIOJbHUKAa MOKET OBbIThb W O0Jbllle pa3BEPHYTOrO (HEBBITYKIbIE
MHOT'OYTOJIbHUKHM). BHUMaHMe ydaluxcs Ha 3TOM HE aKLUEHTHPYETCs, TaK Kak
HEBBIITYKJIbIE MHOTOYTOJIBHUKHM BCTPEYAIOTCS HA PUCYHKAX JIMIIb JUJIS CO3/IaHMS
0oJiee MOHOTO MPEJCTABICHUSI O MHOTOYTOJIbHUKAX, HO HUKaKas MpaKkTH4ecKas
paboTa c HUMU HE IPOBOJIUTCS.

Tect 5. Yriel n

MHOTOYTOJIbHHUKH.
K/p Ne3.

I'naBa 6. Jlenumocth
qUCen
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Ora T7aBa - 3aBepUIAlOIIMKA ATal B W3YYEHMM HATypaJIbHbIX YHCEN. 3Jech
paccMaTpUBAIOTCS MIEMEHTAPHbIE TIOHATUS TEOPUU AeauMocTU. OT NpeabIayImX
[JIaB ATOT MarepHuall OTJIMYAeTCs] TEM, YTO OH COIEPKUT 3HAUUTENbHbIN 00BEM
TEOPETUYECKUX CBEACHHMHM, MX OCBOCHHE MPEICTaBIsET [UId  ydaluxcs
onpezenéHHble TPYAHOCTH. B TO ke BpeMs y ydaliuxcs MOSIBISIETCS XOpoLIas
BO3MOXHOCTh TPHOOPECTH OMNBIT IPOBEACHUS HECIOXKHBIX JOKa3aTelbHbBIX
paccyxaenuil. Henp3st Takke ymyckaTh U3 BHIY TO 00CTOSTEILCTBO, YTO yUEHHUE

I1-19. Jlenutenu u
KpaTHBIE.

I1-20. IIpu3zHaku
JETTUMOCTH.

Tect 6. JlenumocTh yucesn
K/p Ned. JlenumocTs uncesn.




O HCJbIX YUCIIAX - HCUCUCPIIACMOC IIOJIC IJId MATCMAaTUYCCKHUX HCCHGI[OB&HHIZ,
KOTOPBIC BEKaMU IIPUBJICKAIN OOMIBIINX y‘léHBIX. 3,Z[eCI) €CTCCTBCHHBIM 06p8.30M
BO3HHUKAIOT 3aJa4u, KOTOPBIC 10 CBOCMY COACPKAHUIO, ITO ITOCTAHOBKEC BOIIPOCa
IOHATHBI OaXXC MJIAJIIMM MKOJbHHUKAM. HeKOTOpBIC U3 HHUX, €CTCCTBCHHO, B
AIAlITUPOBAHHOM BUJC NIPCACTABJICHBI B HpaKTH‘IeCKOﬁ YacTHU JAHHOM I'JIaBEL.

I'maBa 7.
TpeyroapHUKH U
YeThIPEXYTOIbHUKH

B sroil rnaBe ywamuecss yriyOisfOT CBOM 3HaHHUA O TPEYTOJIbHUKAX U
YeTBIPEXYTOIbHUKAX: OHM 3HAKOMSTCS C KJIACCH(PHUKAIMAMU TPEYrOJIbHUKOB IO
CTOpPOHAM U yIJIaM, CO CBOMCTBaMU paBHOOEAPEHHOI'O TPEYrOJIbHUKA, A TAKXKE CO
CBOMCTBaMHM MPSMOYTOJIbHUKA.

311ech K€ BBOJUTCS MOHATHE PAaBHBIX (QUryp. 3aMETUM, YTO Y yJaluxcs yxKe
€CTh MHTYHTHBHOE NpEJCTaBIeHNE O paBHBIX (urypax. OHo chopmupoBaiocs B
XOJie BBINOJIHEHWS TaKUX 3a/JaHuil, Kak BbIpe3aHue ¢uryp u3 Oymary,
nepevepunBaHie GUTyphl MO KJIETKaM KBaJpaTHOW CeTKU U T. 1. Ilpu 3TOM peun
1114 O MOCTPOSHUM «TAKOH ke (PUrypbl, KaK JaHHAS», O BBIPE3aHUU OJJUHAKOBBIX
¢uryp. Temepp HHTYHTHUBHBIC TPEACTABICHHUS YJalmIuxcsi o00O0OmIaoTCsS U
cUCTEeMaTU3UPYIOTCsa. BBOoAUTCS TEpMUH «paBHbIE GUTYPBI» U Pa3bICHAETCS, UTO
TaK HA3bIBAIOT (PUTYPHI, KOTOPHIE MOTYT OBITH COBMEUICHBI IPYT C IPYTOM IyTEM
HAJIOXKEHMSI. DTO NOHATHE KOHKPETU3UPYETCS MO OTHOLIEHUIO K YK€ U3BECTHBIM
durypam: oTpe3Kam, yriiaM, OKpy>KHOCTSIM U T. JI.

JIuHusT M3MepeHusT TEOMETPUYECKUX BEIUYMH NPOAODKAETCA TEMOU
«[Inomans ¢urypsi». M3 HauambHOW MIKOJIBI yYalIMMCSI U3BECTHO, KaK HaWTH
wioniaab  HOPSIMOYTOJIBHMKA.  3A€Chb 9T 3HAHWS  aKTYaJIM3UPYIOTCH,
0TpalaTBIBAIOTCS U PACHIUPSIOTCS: (HOpPMUpPYETCsS NPEACTaBICHUE O ILIOLAAN
(GUrypsl Kak 0 yMciie eIMHUYHBIX KBaJApPaTOB, COCTABIIAIOUINX JaHHYIO QUTYpPY; O
CBOMCTBE aJJUTUBHOCTH IUIom@aAu (0e3 COOTBETCTBYIOIIEH TEPMUHOJIOTHUN);
NOpPaBUJIO BBIYUCIEHHS IJIOLIAAM KBajapaTa (HOpMyIHpyeTcs depe3 IOHSATHE
«KBaJpaT dYHCIa», BBOAITCS HOBbIE €IWHULBI IUIOMATU (TeKTap, ap);
BBISBIISIIOTCS. 3aBUCHUMOCTH MEXAy €IUHHUIIAMHU IUIOINAAH, OOBSICHSETCS, Kak
MO>KHO MPUOJIMKEHHO BBIUMCIINUTD IJIOMAAb KpyTa.

[1-21. IIpAMOYyTOIBHUKH.
[1-22. TpeyronbHUKHU.
[1-23. Ilnomanu.

Tect 7. TpeyroinbHUKHU U
YEeTBIPEX YT OJIBHUKU

I'nasa 8. [Ipobu
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B mpeanaraemoM kypce OOBIKHOBEHHBIE APOOM IIETUKOM H3YYaIOTCS JI0
JNecATUYHBIX. M B manpHEHIEM HW3JI0KEHHE IECATUYHBIX TpOOed CTPOHTCS Ha
€CTECTBEHHOW MaTeMaTH4ecKoil 0a3e C omopoi Ha 3HaHUs 00 OOBIKHOBEHHBIX
TPOOSIX.

[1-24. Yto Takoe npo0b.
[1-25. KoopaunaTtHas
npsimasi.

[1-26. OcHOBHOE CBONCTBO




OCHOBHOU aKIIeHT B JaHHOU TJ1aBe JENIaeTCs Ha CO3/aHUE COJEPIKATEIIbHBIX
npeacTaBieHuid o Apo0sx. OIHOBPEMEHHO 3/1eCh 3aKJIaJbIBAIOTCS YMEHUS
peliaTh OCHOBHBIE 3a7aud Ha ApoOW, COKpamaTh ApOOM W MPUBOAHUTH UX K
HOBOMY 3HAMEHATEI0, CPABHUBATH JIPOOH.

W3ydeHne KaxxI0ro MyHKTa MPEABapseTCs BHITIOJHEHUEM COOTBETCTBYIOIICH
CepUU TPAKTUYECKHUX 33JaHUi W3 paboueil TeTpamu (3aKpamiMBaHHEM IOJeH
burypsl, cpaBHEHHUEM APOOECi ¢ UCIIOJIE30BAHUEM PUCYHKOB, OOpaIieHueM J0Jei
B Oojiee Menkue U B 00Jiee KPYIMHBIEC U T. JI.), CIIOCOOCTBYIOIIMX (OPMHPOBAHUIO
HaTJISTHO-00pa3HbIX PEJCTABICHUN 0 (HOPMHUPYEMBIX MOHSITHSIX.

IpooH.

[1-27. IIpuBenenue npodeit
K 0011eMy 3HaMeHaTelIIo.
[1-28. CpaBHeHHE 1pOOEiA.
[1-29. HarypanbHble uncina
U Apoou.

Tect 8. lonu u apoou.

K/p Neo5. JIpobwu.

I'maBa 9. [leiicTBus C
TIpOOsIMU

34

IIpu oBnageHun npuéMamMu JEHCTBUH C OOBIKHOBEHHBIMHM JpOOSMHU
ydaliyecs: HCIOJIB3YIOT HaBBIKM MpeoOpa3oBaHusi ApoOeil (mpuBeOeHHS K
o011eMy 3HaMEHATeI0 U COKpalleHus qpodeit). B 3Toii riaBe BBOAUTCS MOHATHE
CMEIIaHHOHN JAPOOH M MOKA3bIBAIOTCS MPUEMBI OOpalIeHUsT CMEIIaHHOW Ipo0u B
HENpaBWIbHYIO U BBIIEICHUS LIEJIONW YacTH M3 HENpaBMIIbHOM ApoOu, crocoObl
BBITTOJIHEHHS apU(METHYECKHUX ACHCTBUI CO CMEIIaHHBIMU Apo0simu. B cucremy
YIPaXHEHUH IJIaBbl BKIKOYECHBI 331aHNs HA BBIYMCIICHUE 3HAYEHUN BBIPAXKCHUH,
TpeOYIOIMX BINOIHEHHSI HECKOIBKUX JIEHCTBUM C IPOOHBIMU YHCIIAMHU.

Kak ¥ B HaTypalbHBIX 4HCIIaX, BHUMAaHUE Yyuensercs (HOPMUPOBAHMIO
YMEHMM BBINOJHATh OLEHKY W HPUKUAKY pPE3YJIbTaTOB apUPMETHUECKUX
JIENCTBHI ¢ IPOOHBIMU YHCTAMH.

B kauectBe cnenualbHOTO BOIPOCAa PAacCMaTPUBAIOTCS NMPUEMBI pEIICHUs
3a/lad Ha HAXOXJAECHHE YacTU LEJOr0 M ILEJOro MO €ro 4acTH. Ydyaliuecs yke
pemanyd Takue 3aJayd, ONUpPasChb Ha CMBICH MOHATUS JpoOu. 371ech xe
MOKa3bIBAIOTCS (hOpMasbHbIe MPUEMBI PELICHUS ATHUX 3aJau MyTEM YMHOXKEHHS
WJIU JIeTICHUS Ha JpO0b.

JIuHMS pemeHus TEKCTOBBIX 3aJad MPOJI0JIKAETCS IPU PAaCCMOTPEHHH 3a7ad
Ha COBMECTHYIO paboTy.

I1-30. Cinoxenue apooeit.
[1-31. Beruutanue apooei.
[1-32. Cmenrannbie ApooH.
I1-33. Cnoxenue
CMEIIaHHBIX JPOOECH.
11-34. Berunranue
CMEIIaHHBIX IPOOeH.
[1-35. YMHO)eHue apooeil.
I1-36. Pemrenue 3agau.
[1-37. Aenenue npoOei.
I1-38. Pemenue 3agauy.
11-39. Haxoxnenue yactu
1[EJIOTO.

I1-40. HaxosxaeHuHE 11€I0r0
10 €TI0 YaCTH.

Tect 9. CrioxxeHue u
BbIUMTaHUE APOOeii.

Tect 10. YMHOXKEHUE U
neseHre Apooei.

Tect 11. Haxoxxnenne
YAaCTH IIEJIOr0 U IEJI0T0 10
€ro 4acTH.

K/p Ne 6. [leiictBus ¢
poOsiMu




K/p Ne 7. JlefictBus ¢
JTPOOSIMH

10

I'nasa 10.
MHoOrorpaHHuKu

10

B panHON rnaBe ydammecss 3HAKOMATCS C TaKUMH T'€OMETPUYECKHUMU
TelaMM, Kak UWIMHIP, KOHYC M IIap, OOBEKTOM ke Oojiee [eTanibHOro
UCCJIEJOBAHMSI SIBJISIFOTCSI MHOTOIPaHHUKH.

Baxueiimield 1enpr0 M3y4eHUs JAHHOIO pasjena sBISETCS Pa3BUTHE
NPOCTPAHCTBEHHOT'O BOOOpPaXCHUsI ydalMxcs. B Xoxe BBINOIHEHUS 3aJaHUl
yyaliecs: y4yaTcsi OCYLIECTBIIATh HECJOXKHBIE MpeoOpa3oBaHUsl CO3JAaHHOTO
o0Opa3a, CBsA3aHHbIE C HW3MEHEHMEM €ro IPOCTPAHCTBEHHOI'O IIOJIOKEHUS WIIU
KOHCTPYKTUBHBIX OCOOCHHOCTEH (HampuMep, MBICIIEHHO CBEpHYTH KyO H3
pa3BEPTKN).

VYyamuecss 3HaKOMSATCS €O criocob0aMu U300paKeHHs] TEOMETPHUECKUX Tell
Ha JUCcTe OyMaru (pUCYHOK CIUIOIIHOM WJIM MPO3PAYHON MOJEIIH, TPOCKIIMOHHBIH
yepTéX) W ydaTCs «UUTaTh» OTU U300pakeHHs, OTMeuas OCHOBHBIE
KOHCTPYKTUBHBIE OCOOEHHOCTM N€OMETPUYECKOI0 TeJla: YMCIO BEpIIUH, pédep,
rpaHeil, X PacroIOKEHHE.

Bornee moapoOHO ydwammecs W3y4alOT TaKW€ MHOTOTPAaHHHMKH, Kak
napauienenunes U nupamuga. OHU ydyaTcsi paclo3HaBaTh UX Ha CIUIOLIHBIX U
KapKacHbIX MOJEISIX W MO0 TrpaduyeckuM H300pakeHUsIM, H300pakaTb Ha
KJIeTyaToil Oymare, y3HaBaTb OCHOBHbIE KOHCTPYKTHUBHBIE OCOOCHHOCTH: YHCIIO
BEpILIMH, TpaHed u pEOep, Qopmy rpaHel, uucio pedep, CXOAAIUXCS B
BEpIINHAX, U T. 1.

JIuHusT W3MepeHusT TEeOMETPUYECKUX BEIUYMH MPOJOJDKAETCd TEeMOU
«O0BbEM mapaniesienunesay, M3JI0KeHHe KOTOPOW IMOCTPOEHO MO TaKOMY JKe
IUIaHy, KaK ¥ TeMa «[lnomaas npsiMoyroJibHUKa:

1) BbIOOp equHUI] 00BEMOB;

2) 00BEM mapauieNnenunea eCTh YHUCIO COCTABIISIONIMX €ro CIMHUYHBIX
KyOOB;

3) BBIBOJI IIpaBMJIa BRIYUCIICHHs 00bEMA Napasuieenunesa.

[1-41. MHOrOorpaHHHMKH.
[1-42. TIpssMOyTrobHBIM
napasuieenume]l.

[1-43. O6BéMm.

[1-44. ITupamua.

Tect 12. MHOrOrpaHHUKH.
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I'maBa 11. Ta0baunsl
W JTHarpaMMbl

3nech HauMHaeTcsa (OpPMHpPOBaHHE YMEHHs paboTaTh ¢ HH(pOpMaIMeH,
IpeJICTaBICHHON B (hopMe TabIuIl U AUarpaMM, KOTOPbIE HIMPOKO HCIIOIb3YIOTCS
B Cpe/ICTBaX MaccoBOW MH(OpMALMHU, CIPAaBOYHON JuTepaType U T. A. Hapsay ¢
9TUM Y ydanmxcs (OpMHUPYIOTCS NEpBOHAYalIbHbIE MPEICTaBIeHHs] 0 MpUéMax




cbopa HEOOXOAMMBIX NAaHHBIX, MPEIBSIBICHUM STUX JAaHHBIX B KOMITAKTHON
TabnuyHOM QopMe U HArIgHOM H300pakeHHUH B (GopMme CToaO0YaTon
muarpamMmbl.  Ha mpumepe ompoca OOIIECTBEHHOTO MHEHHS — YYaIlUecs
3HAKOMSTCS C OCHOBHBIMH JSTallaMd TPOBEACHUS COIMOJIOTMYECKHX OIPOCOB.
OpaHako TIaBHBIM TPH 3TOM SIBJISETCS (OPMHpPOBAHHE YMEHHUS aHAIM3HPOBATH
TOTOBBIC TAOJIUIIBI M TUArPAMMBI U JIEJIaTh COOTBETCTBYIONIHE BBIBOJII.

12 | IloBTOpeHue 12 Cucremaru3zanus U pa3BUTHIO CBEJICHUN O TeMaX U3yYEHHBIX B 5 Kilacce. K/p Ne8. TToBTOpeHue
MaTepuaia Kypca 5 Kjacca.
6 xnacc
Conepxkanne y4eOHOTo pasnesna
Ne Ha3Banue rias Kon-Bo [Tposepounsie padotsl (I1),
/11 4acoB TeopeTnyeckue OCHOBBI tecThl (T), KOHTPOJIbHBIE
pab6otsl (K/p),
B u3noxxenun matepuana BbIIEISAIOTCS TPU 0JI0Ka: OOBIKHOBEHHBIE ApOOH,

MPOLEHTHI U AUATPAMMBI. I1-1. IIpeobpazoBanue

12 | I'masa 1. [Ipobu u 20 [lepBble ypOKHM OTBOASTCS CHUCTEMATH3allMM M Pa3BUTHIO CBeIeHUil 00 | apobeil.

IMPOUCHTLI

OOBIKHOBEHHBIX  Jpo0six.  HoBBIM  37ech  sBISETCS  pacCMOTpPEHUE
«MHOTO3TaKHBIX» Apo0Oel. Yuaiuecs T0JKHbI YMETh HaXOUTh 3HAUE€HUS TaKUX
BBIp@KEHUI JIOOBIM M3 MpejiaraeMblX B y4eOHUKE CIOCOOOB, IpU 3TOM HE
CJIETyeT YBJIEKAThCsI TPOMO3KUMU 3aJJaHUSIMHU.

[Tponomxkaercs penieHre TpEX OCHOBHBIX 337a4 Ha JpoOu. Yuaiuecs MOryT
M0JIb30BATHCA ABYMS MpUEMaMU — COZIepKaTeIbHBIM Ha OCHOBE CMBbICIA JIpOOHU
U (opMalbHBIM Ha OCHOBE COOTBETCTBYIOILEro npaBmia. Ha aTom stane cienyer
MOOUIPATh HCIIOJIb30BaHWE BTOpOoro mnpuéma. B oOs3aTenbHble pe3ybTaThl
BKJIIOYAETCS 3aJjaua Ha HaxoXJeHue ApoOu yucia. IMeHHO 3TO yMeHue mpexie
BCEro HE0OXOUMO JUIsl U3YUEHHMsI IPOLIEHTOB Ha MOCJIEAYIOINX YPOKaXx.

Crnenyrouuii 070K B JaHHOM TjaBe — MPOLEHThl. MeToauKa HM3JI0KEeHUs
JAHHOTO BOINpoca B Y4YeOHHMKE M CHUCTEMa YIpaXHEHUH HalleleHbl Ha
dopmHpoBaHHE psAa BaXHBIX C MPAKTHUYECKOM TOYKM 3PEHUS YMEHHIA,
CBSA3aHHBIX C «ONIYIIEHHEM)» IMOHATUS MpoueHTa. PopMupyercs MOHUMaHUE
OPOIEHTa KaK CIHEeIHaJIbHOr0 Ccroco0a BBIPAKEHHs JIOJIM BEIWYHMHBI, YMEHHE

[1-2. Cnoxenue apoobei.
[1-3. Beruutanue apo0ei.
[1-4. YMHOXeHue npoOeil.
I1-5. lenenue npobeii.
I1-6. Pemenue 3amau Ha
Jpoowu.

I1-7. IIponeHTsl.

I1-8. Haxoxaenue
MPOIEHTOB BETUYHHEI.
[1-9. Utenue nuarpamm.
Tecr 1. Apobu.

Tect 2. ITporieHTHI.

K/p Nel. Ipo6u u
TIPOIICHTHI.




COOTHOCHTbH MPOLEHT C COOTBETCTBYIOIIEH ApOOBI0 (0COOEHHO B HEKOTOPBIX
cnenuanbHpix ciaydasx — 50%, 20%, 25% wu T. 1.), yMEHHUE BBIIOJHATH
IPUKUJIKY M OLEHKY. M3 pacdy€rHbIX 3amad 34eCh pacCMaTpHUBAECTCsS OJHA —
HAXO0XJICHHWE MPOLEHTa HEKOTOpOM BeaMuuHBI. JKenarenbHO, YTOOBI ydalruecs
HAy4YWJINCh NPUMEHATh U HEKOTOPbIE pallMOHAJIbHBIE NIPUEMBI BBIUUCICHUHN AJIs
CHeIHalIbHBIX ciiy4aeB (Hampumep, HaxoxaeHue 10%, 25%, 50% u 1. m.).

N3yuenue mnporeHTOB OyneT MNpoAokKeHo B TeMe «OTHOIICHUS U
MIPOLIEHTHI», a TaKXkKe B 7 KJacce.

[Tocnenuuii 070K B JaHHON TeMe — CTOJIOYAThIe U KPYTOBBIE AHATPAMMBI.
[IponBuxkeHre MO CpPaBHEHUIO C 5 KJIACCOM 3aKJIIOYaeTcsi B TOM, YTO 3]1€Ch
paccMmatpuBarTcs 00Jee CIOXKHBIC W Pa3HOOOpA3HBIE KU3HECHHBIC CUTYAIlUH, B
KOTOPBIX HCIONB3YIOTCS TaOMUIBl U quarpamMmbl. HOBBIM 2JIEMEHTOM SIBIISIETCS
paboTta ¢ KpyroBbIMH JTMarpaMMaMH.
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I'nasa 2. IIpsimbie Ha
MJIOCKOCTH U B
MIPOCTPAHCTBE

OcHOBHBIE paccMaTpuBaeMble B TIJIaBe KOH(UIYypallu, CBSI3aHHbIE C
PSMBIMH, 1300pa)KEHBI HA PUCYHKE 2.

/
/

VYuyamuecss ydarcs pacno3HaBaTh U BOCIPOU3BOJIUTH 3TH KOH(MUTypaluu U
pelaTh HECIOXKHBIE 3a/1a4H, CBSI3aHHBIE C HUMMU.

VYyamuecs: J0KHBI HAYYUThCSI BUJIETh Tapbl paBHBIX YIJIOB, 00pa3yromuxcs
IIPU NIEPECEYEHUM [BYX NPAMBIX, a TAK)K€ Iapbl YIJOB, JONOJHSAIOIMIUX IpPYyr
Jpyra 10 pa3BEPHYTOro yria.

[Ipy BBINOJHEHHMU YNPAXXHEHUH, CBS3aHHBIX C YIJlaMH, OOpa30BaHHBIMU
NEPCCCKAIOIMNMUCA TTPSAMBIMHA, YdalllUMCA H€O6XOI[I/IMO BOCCTaHOBUTHL HaBBbIKH
paboThbl ¢ TPAHCIIOPTUPOM U YTOJBHUKOM, BCIIOMHHUTb O CBOWCTBaX KJIETYATOM
6YMaFI/I, IIOJIC3HO TAaKKE IIOMMPAKTHUKOBATHECA B ONPEACICHUNU U I/I306pa)KGHI/II/I
YIJIOB Ha IJ1a3, 6€3 NCHOIb30BAHUS YEPTEKHBIX HHCTPYMEHTOB.

Haubonee cnoxxHoil U3 yka3zaHHBIX KOHQUTypauuil siBisercs TpeTbs. OHa
BBICTYIIa€T B KayecTBE OCHOBBI JUII DPACCMOTPEHHUS CIOCO0a MOCTPOCHHUS
napajuleabHBIX NpsAMBIX. [Ipu KenaHuM yduTenb MOXET BBECTH O0OpOT peuu

[1-10. [Tepecekaromnuecs
npsiMbIE.

[I-11. ITapamiensHbIe
npsiMbIE.

[1-12. Paccrosinue.

Tecr 3. [Ipsimble Ha
IIJIOCKOCTH. PaccrostHue.




«J1B€ TIapajuleIbHbIE U CEKYIas», OAHAKO HA3bIBaTh CIIELUAIbHBIMU TEPMUHAMU
00pa30oBaBLIMECS YIJIbI HE ClIeyeT. YMEHHE yKa3blBaTh PaBHbIC YIJIbl B IaHHOU
KOH(UTypaInu SBJISIETCS CKOPEe KeIaeMbIM PE3yJIbTaTOM, YeM 00s3aTeIbHbIM.

Kpome Toro, B JaHHOM pazfieiie paclupsieTcs MOHITHE «PAcCTOSIHHE» 3a
Cu€T BBEACHUS NOHATHUS «PACCTOSHUE OT TOYKH A0 (UTYypBI» M €ro 4acTHOTO
cilyyass — pPacCTOSHUS OT TOYKM JO HPAMOM, pacCTOAHUA MEXIY
NapajuleJbHBIMU TNPSMBIMHM, a TaK)K€ pPacCTOSHUSA OT TOYKU JO IUIOCKOCTH.
VYuamuecss y4arcs CTPOUTh TOYKM Ha 33aJaHHOM pAcCTOSIHUM OT MPSIMOIi,
IIPOBOAMTH NapajuIeIbHbIE NPSMBIE C 33JJaHHBIM PACCTOSHUEM MEXKIY HUMU U T.
1. Crnenyer oOpaTUTh BHUMaHHE Ha TO, YTO 3a/1a4M, CBSA3aHHBIE C PACCTOSHUEM
MEXJy ABYMsI TOUKaMM, OyAYyT pacCMaTpUBaThCA U B JaJbHEHIIEM B pa3IMuHbIX
KOHpUrypauusax. 310 OyIyT HE MPOCTO JIBE MPOU3BOJIbHBIE «OAMHOKHE» TOUKU
IUTOCKOCTH, a IIEHTPbI OKPYKHOCTEH, IBE ONMMKaiIie Wik Hanboiee ylanéHHbIe
TOYKH OKPYXXHOCTEH, CepeluHbl OTPE3KOB; MHOXKECTBO TOYEK, YNAIEHHBIX OT
3aJJaHHOH Ha PacCTOSHUE, ONPENEIIEMOE PABEHCTBOM UM HEPABEHCTBOM; TOYKa,
paBHOYJaIEHHAsI OT JBYX JIPYTUX TOYEK, U T. JI.

[IpyHIMNUATBHO BaXKHBIN Cily4aid, TpeOyromuid 0co00ro BHUMaHus, — 3TO
paccTosiHue OT TOYKH JI0 IPSMOH.

Pa3BuTHe NpPOCTPAaHCTBEHHBIX NPEACTABICHUNH B TNPOLECCE H3yUEHUs
Marepuaiga 3TOH TIJlaBbl NMPOUCXOAUT IMpH paboTe C MOJENbl0 Kyba, B Xoje
KOTOpPOM HCIONB3YIOTCS HM3y4EHHbIE B TeM€ MOHATHS (IMOUCK MapaijieNbHbIX,
IepeceKaroInuXcs, CKpelluBarommxcst pédep KyOa; COMOCTaBICHHUE JJIMHBI
JIMaroHaJId TpaHu U €€ CTOPOHBI U T. 11.).
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I'naBa 3.
JecsTuunbie qpoou.

11

JlaHHas ryaBa SABIISIETCS BBOJAHOM B KPYIIHYIO TEMY Kypca «JlecaThuHbIe
npoOuy». B Helt u3nararoTcs OCHOBHBIE TeopeThuueckue cBenenus. [Ipu n3yuenun
ATON THaBbl (POPMHUPYIOTCS OCHOBOIIOJIATAIOIINE 0a30BbIe YMEHHS. YUalUecs
3HAKOMSATCS C JIECATUYHBIMU JIPOOSMH KaK CO CHEIUAIbHBIM CIIOCOOOM 3aIuch
OOBIKHOBEHHBIX Jpobeill co 3HameHareneM Buia 10", pacmpocTpaHSIOIIMM Ha
JIpOOHBIE YKClia UACH0 AecATUYHON HyMmepanuu. OHHU Y3HAIOT O CYIIECTBOBAHUU
pa3psiioB, B KOTOPBIX YKA3bIBAIOTCS JOJU €AMHHUIIBI, U TPHOOPETAIOT MIEPBUIYHBIE
HaBBIKM pabOTBl C HOBBIMH CHMBOJIAMHU: y4YaTcsd T[OHUMaTb W YHTATh
COOTBETCTBYIOIIME 3allMCH; 3aMUCBhIBaTh ApOOM, 3HAMEHATENSIMU KOTOPBIX
SABJSIIOTCA cTeneHn umciaa 10, B BHAE JECATUYHBIX ApoOel; n300pakaTh

[1-13. decsTuynas 3amnuch
Ipobeii.

[1-14. CpaBHenue
JECSITUUHBIX APOOEH.
Tect 4. JlecaTuunbie
IpooH.

K/p Ne2. Jlecatuunbie
npoou. IIpsmble Ha
TUTOCKOCTH H B




JNECATHYHBIE ApOOM TOYKAMU Ha KOOPJIWHATHOW TPSMOH; CpaBHUBATh UX.
BaxHpIM ¢ TOUKM 3peHMs pa3BUTHs MPAKTUUECKUX YMEHUH SIBISETCS 00ydyeHue
UCIIOJIb30BAHUIO JIECSITHYHBIX APOOSH IJIsl BEIPAKCHUS OJTHUX SAHMHHI] U3MEPEHUS
yepes3 Apyrue, KpaTHble UM €JUHULIBI.

XapakTepHOil 0COOEHHOCTBIO ATOM TJaBbl (KaK, BIPOYEM, U CIETYIOLICH )
ABIISIETCS U3JI0KEHHE MaTepHalia ¢ MOCTOSHHOM OMOpoi Ha 3HaHME yJaluxcs 00
OOBIKHOBEHHBIX APOOSIX. AKIICHTUPYETCS BHHUMAaHHUE HA TOM, YTO JIECATUYHBIC
IpoOW - DOTO CHEIUalbHBIM Croco® 3amucu  OOBIKHOBEHHBIX — JIpoOei
onpeAenEHHOr0 BUA, CIEAOBATEIBHO, B CHIIE OCTAIOTCS BCE U3BECTHBHIC (DAKThI
00 OOBIKHOBEHHBIX JAPOOSX, HO 3HAKOMBIE AJITOPUTMBI (HAMPUMEp, AITOPUTM
CpaBHEHHUS ApoOei) BHUIOM3MEHSIOTCS W YNPOIATCs. BaxHbiM B uieiiHOM
OTHOIICHUU SBJISIETCS PACCMOTPEHUE KpPUTEpHsl OOpaTUMOCTH OOBIKHOBEHHOM
IpoOu B JIECATUYHYIO. Bompoc 0 CBsI3W OOBIKHOBEHHBIX M JIECATUYHBIX JPOOEH
Oyzer e pa3 pacCMOTpeH B Kypce anreOpsl 9 kinacca B TeMe «/leficTBUTEeNbHbIE
YUCIIay.

IIPOCTPAHCTBE
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I'naBa 4. JleiicTBus c
JECATUYHBIMHU
IpoOsaMu

32

AJNTOPUTMBI JEHUCTBUM C JECATUYHBIMH JPOOSMH BBOJSATCS Ha OCHOBE
COOTBETCTBYIOIIUX QJITOPUTMOB JICHCTBUH C OOBIKHOBCHHBIMHU  JPOOSIMH.
[Tone3Ho OTMETUTH [UIS YYAIIUXCS MOTHUBAIMOHHYIHO CTOPOHY BBEJICHHS
JNECATHYHBIX Ipo0eid, OOBSCHUB, YTO ONEPHPOBATH C JECATHYHBIMH JPOOSIMU
(cpaBHMBATh MX, CKJIAJbIBaTh, BBIYUTATh U T. J.) JIETYE, YEM C OOBIKHOBEHHBIMH.
[ToguépkuBaeTcsi, 4YTO CIOKEHHE, BRBIUNTAHUE U YMHOXKEHUE JECATUYHBIX IpoOei
BBITIOJIHAIOTCS TMPAKTUYECKU TaK e, KaK W COOTBETCTBYIOIIME JEHCTBUSA C
HaTypaJbHBIMU YUCIaMH. MHaue 0OCTOUT aeNo ¢ ACHCTBUEM JIEJICHUs: YaCTHOE
JECATUYHBIX IpoOei He BCEr/1a BhIpAXKASTCs AECATUIHOMN TPOOBIO.

OTmeTHM, 4YTO B CBSI3M C I[IMPOKHM paclpoCTpaHEHUEM B OBITY
KaJIbKYJISITOPOB CHU3WJIACH MPAKTUYECKAsi 3HAYUMOCTh TPYJOEMKUX MTUCbMEHHBIX
BI)I‘II/ICJIGHI/Iﬁ C ICCATUYHBIMU ]j[pO6$[MI/I " Ha HCpBBIfI IIJIaH BI)II[BI/IHy.]'II/ICI) YMCHI/ISI
MIPUKUJIKK U OLICHKW pe3yjIbTaTa JICWCTBUH, ObICTpOTro oOHapyKeHHs ommoOku. B
COOTBETCTBUU C OTHM HABBIKHU IIHCBMCHHBIX BI)I'-II/ICJ'IeHI/Iﬁ C OCCATUYHBIMU
JIpoOsSIMH TIpeJiIaraeTcs OTpadaThiBaTh Ha HECIOXKHBIX MpUMepax. B To ke Bpems
CEepbE3HOE BHHUMAHUE CIEAYET YACIUTh YIPaXHEHUSIM, HAIPaBICHHBIM Ha
dbopMUpOBaHHE TAKUX YMEHUH, KaK MPUKUIKA PE3yNbTaTa, OnpeeieHne muQpbl
CTapIIero paspsjia, MpoBEpKa pe3ybTara Mo nocjaeaHei mudpe u 1. 1.

I1-15. Cnoxenue
JECATUYHBIX POOeH.
I1-16. Berunranue
JECSITUUHBIX APOOEH.
I1-17. YMHOXeEHHE U
JICJICHHUE JCCATUIHOM

npo6u Ha 10, 100, 1000....

I1-18. YMHOXeHue
JECSITUUHBIX APOOEH.
I1-19. Jlenerune
JECSTHYHOM IpoOu Ha
HaTypaJlbHOE YHCIIO.
I1-20. Pemenue 3agay.
I1-21. Jlenenue
JECSITHUHBIX APOOEH.
I1-22. Pemenue 3amau.
I1-23. Bce neticTBus ¢
JECATUYHBIMH JIPOOSIMHU.




dopmupyembie B TaHHOW TEME HaBBIKH OKPYIJICHHUS JECATUYHBIX IPOOeit
HAXOJAT MPUMEHEHHE MPH BHIYUCICHUU TPUOIKEHHBIX TECATUYHBIX 3HAUYCHUN
OOBIKHOBEHHBIX JIpoOeii. Pabora opuweHTHpOBaHa Ha TO, YTOOBI Y4Yal[UECs
MOHSUIM, B KAKUX MPAKTUYECKUX CUTYALHUSX OKPYIJSIOT AECATUYHBIE APOOU, U
HAYYUJIUCh BBINOJHATh OKPYIJIEHUE JECATUYHBIX Jpo0ed IMpu OTBETe Ha
COJIepKaTEJIbHbIE BOITPOCHI.

[Tpomomxaercss penieHHe TEKCTOBBIX 3a7ad apu(METHYECKHM CIIOCOO0M,
paccMaTpUBaKOTCSI HOBBIE BHJIbI 3aJa4 Ha JBWKEHHE. 3alauyd Ha JBUKEHUE
PEKOMEHAYETCS Ha JAHHOM JTalle PEMIUTh JIMIIb YaCTHYHO, & K OCTABIIUMCS
MO>KHO BEPHYThCS ITPU U3YUYECHHUH CIIEIYIOUIUX TEM Kypca.

I1-24. Pemenue 3aaay.
I1-25. Okpyrienue uucen
Tect 5. CroxxeHue u
BBIUMTAHHE JECATHYHBIX
npobeii. YMHOKEHUEe U
NeJIEHNE IECITUYHON
npobwu Ha 10, 100, 1000....
Tect 6. YMHOXEHUE U
JIeJICHUE ICCATHIHBIX
TpoOei.

Tect 7. 3amauun Ha
IBUKEHHE.

K/p Ne3. JleticTBus ¢
JNECATUYHBIMH IPOOSIMHU
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I'maBa 5.
OKpyKHOCTb

OOcyxxneHue BoImpoca O B3aMMHOM PACIOJIOKEHUHM JBYX OKPY>KHOCTEH
1[eIeCO00pa3HO OpPraHM30BaTh TakK, UYTOOBI yyalMecs MO XOIy OOBSCHEHUS
YUUTENST BBIOJHSUIA COOTBETCTBYIOIME YEPTE)KH, a HE paccMaTpUBald Obl
YMO3pUTEIbHO PHUCYHOK, NaHHBIA B Yy4yeOHHKE, T.e. paboTa ydYyeHUKa C
TEOPETUYECKON YaCThIO IYHKTA U 3aKJI0YaeTcs B TOM, YTOOBI OH caM H300pa3ui
BCE pa300paHHbIe B HEM KOH(UTYpAITHH.

IIpn wn3yuenunm nyHkra «IlocTpoeHHME TpPEYroJbHHKA» YYallUecss MOTYT
BBIMOJIHATh JIIOOBbIE HEOOXOJMMblE WM M3MEpPEHHMs U HCIOJIb30BaTh JUIs
MOCTPOEHHUS pa3IMYHble MHCTPYMEHTHl - TPAHCIOPTHUP, JIMHEHKY, YTOJbHUK,
nupKyab. [Ipu aTOM mpencraBiaeHHe O TOM, KAKMX TPEX 3JIEMEHTOB JTOCTATOYHO
JUIsL TOro, YTOOBI 3aj7jauya Ha MOCTPOEHHE TPEYroJibHUKA penajach OJHO3HAYHO,
dopmupyercsi UMHTyHTHBHO. [IpoGiiema paBeHCTBa BOOOIIE HE [JOJDKHA
00CyX)aaThCsl.

OCHOBHBIM PE3yJIbTaTOM M3YYEHHUS JAHHOTO MyHKTa JOJDKHBI CTaTh YMEHUS
CTPOUTH TPEYrOJIbHUK MO TPEM CTOpPOHAM, MO ABYM CTOPOHAM M YIIIy MEXIY
HUMU U, KaK 4YacTHBIE CIy4yad, PaBHOCTOPOHHHMI H PpPaBHOOEIPEHHBIN
TpeyroiabHuku. Kpome Toro, ywammecs OOJKHBI MOHMMATh, 4YTO HeE JH00as
TpOMKa YUCENI MOXKET CTaTh CTOPOHAMH TPEYTOJIbHUKA.

[Ipu 5TOM HaTO MOMHUTH, YTO BCE MOCTPOEHHUS 11€71€C000pa3HO BHINOJIHATh

[1-26. OxpyXHOCTB.
[1-27. TpeyroapHUK.
Tect 8. OKpyXHOCTb.




Ha HEJIMHOBAaHHOW OyMmare, ¢ T€M YTOOBI JIMHUU CETKH HE MEIIATH BOCIPHUSITHIO
co3aaBaeMoit koHurypauuu. [Ipu Takux NocTpoeHUsAX KieTyaTslii (HOH HE HECET
HUKAaKOM CMBICIIOBOM HAarpy3K, OJHAKO OH OTBJEKaeT Ha ce0s BHUMAaHHE
yuyalxcs, y HUX BO3HUKAET KeJlaHUE «IIPUBSI3aThC» K 3TOMY (DOHY: TPOBECTU
CTOPOHY TPEYroOJIbHMKA [0 JIMHUM CETKH, B3ATh BEpIIMHY B €€ y3ie. Bc€ 3To
YacTHBIE CIIydyau pACIOJIOKEHUs, a HaM He0oOXoIuMO c(OpMHUpPOBATH MPEKIe
BCEr0 TpejAcTaBiIeHHe 00 OOmMX CilydasX OCHOBHBIX T'€OMETPHUYECKUX
KOH(pHrypammii.

BaxHblil aclieKT JaHHOM TE€Mbl — 3TO B3aUMOCBS3M MEXK]Yy CTOPOHAMHU U
yriaamu TpeyrojibHuka. K ero o0CcyxaeHuio ydaiuecs: JOJKHBI TOJIOUTH, yikKe
uMesi HEKOTOPBIN OIBIT IOCTPOEHUS TPEYTOJIbHUKOB.

[Ipn wu3yyeHuu wmaTepuana MJAaHHOW TJIaBbl TMPOUCXOAUT JajbHeiIee
pa3sBUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUA W BOOOPAXCHHUS YYAIIHXCS.
DTOMYy, B YaCTHOCTH, CIIY)KUT MaTepuan 1. 5.4 «Kpyribie Tenay.

I'maBHas unes 31ech — paccMaTpuBaTh IPEIMETHbIE MOJIETN KPYIJIBIX TEJN U
COIMOCTABJISATh WX C COOTBETCTBYIOIIMMHU MPOCKIHUOHHBIMU H300paKEHUSIMHU.
VYyamuecs JOMKHBI MMETh BO3MOXKHOCTH IPOMOJEINPOBATh BCE CUTYalUU,
3aJaHHble B STOM NyHKTe. OHUM MOryT paboTaTb C TOTOBBIMH MOJEISIMHU,
BBUICIIJICHHBIMU U3 TUIACTUJIMHA WM CBEPHYTHIMM U3 Oymaru.
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I'maBa 6.
OTHONIEHUS U
MPOLIEHTHI

11

IlonsiTEe OTHOLIEHWS BBOJUTCS B XOAE PACCMOTPEHHUS HEKOTOPBIX
JKU3HEHHBIX CUTyauuid. B pe3ynbraTe M3ydeHus maTepualia ydauiuecs JOJIKHBI
HAy4YUThCS HAaXOJUTh OTHOIIECHHE JIBYX BEJIIMYMH, a TaKXKE€ pellaTh 3aJadd Ha
JCJICHUEC BCIIMYUHBI B TAHHOM OTHOIIICHUH.

IIponomxaercsa pa3BUTHE NPEACTABICHUN ydalluxcs O MpoOLEHTax. Tenepn
IMPOLCHTBI PpAaCCMATPUBAIOTCA B CBA3U C ACCATHYHBIMHU I[pO6$IMI/I. YT-IaIIII/IGCSI
JIOJDKHBI HAyYUTHCSI BBIPAXKATh NMPOLIEHT JAECATUYHOU pOObIO, MEPEeXOAUTh OT
I[GC?ITI/I‘-IHOI\/JI )IpO6I/I K MpOLCHTaM, p€lIaTh 3aJladyd Ha BBIYMUCICHUC NPOUCHTA OT
HEKOTOPOW BEJIMYMHBL, a TaKKE€ BBIPAXKATh OTHOIIEHUE [IBYX BEJIMYUH B
MPOLIEHTAaX.

Bosnbiioe mecto cpean 3amad yueOHHMKA MPOJODKAIOT 3aHUMATh 3aJlaud Ha
NPUKUAKY, Ha BBIPAOOTKY «OIIYIIEHHUS» MPOLEHTa KaK ONpeneiaEHHON I0Jn
BEJIMYMHBI, HA IPUMEHEHUE 3HAaHUH B IPAKTUYECKUX CUTYaLMsIX.

I1-28. Yto Takoe
OTHOIIIEHUE.

[1-29. Jlenenue B JTaHHOM
OTHOIIICHHUH.

I1-30. Pemnrenne 3agau Ha
MIPOIICHTHI.

I1-31. Beipaxxenue
OTHOIIIEHUS B MPOIEHTAX.
Tect 9. OTHOIIEHUS U
MIPOTICHTHI.

K/p Ned. OtHOMmIeHus u
poueHThl. OKpYKHOCTb.

B rmase pacCMaTpuBAIOTCA OCEBAasA W LCHTpaJlbHasd CUMMCTPHA, a TAKKC
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I'maBa 7.
Cummerpust

IPUMEPBI CHMMETPHUH B IPOCTPAHCTBE.

N3ydeHue oceBoil U HEHTPATIBHON CUMMETPUU CTPOUTCS MO OJHOU M TOM ke
cxeMme: B X0/1e (PU3NYECKOTO ICHCTBHUS BBOAUTCS MOHATHE TOUEK, CAMMETPUYHBIX
OTHOCHUTEJIBHO  IpAMOM  (LleHTpa);  aHAIU3UPYIOTCd  OCOOEHHOCTH  HX
pacrojIokeHUs] OTHOCUTEIBbHO OCHU (LEHTpa) CUMMETPUUM U Ha OCHOBE 3TOIO
bopmynupyercst crocod MOCTPOSHUs] CUMMETPUYHBIX TOYEK; PacCMAaTPHUBAIOTCA
(GUrypsl, CAMMETpPUYHBIE OTHOCUTENIBHO MPSAMOU (TOUKH), U (UKCUpyeTcs (akT
UX PpaBEHCTBA; BBOJUTCS IOHATHE OCH (LIEHTpA) CHUMMETPUU (QUTYpBHI;
YCTaHABJIMBACTCS HATMYHME Y U3BECTHBIX (PUTYp Ooceil (LIEHTpa) CHMMETPHUH.

W3yueHnne BUJOB CUMMETpPUM U €€ CBOWMCTB onupaercss Ha (aKTHUECKue
neiictBuss W (pU3MUYECKW OSKCIEepUMEHT. Jlias OoceBO CHMMETpUU - 3TO
nepernOaHue 1Mo OCH CHMMETPHH, JUTSl IICHTPaIbHOM - moBopoT Ha 180°,

SIBIAICE  OCHOBHBIM ~ CPEICTBOM  (POPMHPOBAHUS  IPEICTABICHHA O
CUMMETPUHU, 3TH ACUCTBUS JOJDKHBI OBITh IOCTOSIHHOM COCTaBIIAIOLICH Bcex
YPOKOB.

Tak, BBeJeHHME MNOHATUS TOYEK, CUMMETPHUYHBIX OTHOCHUTEIBHO HPSIMOM
(TOYKH), TOJIKHO COIPOBOXKIATHCS IPAKTUUECKUMHU JIEHCTBUSAMH, ONMCAHHBIMU B
yueOHHKe. TOYHO Tak K€ C TOMOIIbI PEAJbHO BBIIOIHEHHOTO HAJIOXKEHUS
yJaluecs T0JDKHBI yOeIUThCs B paBEHCTBE CUMMETpUYHBIX (uryp. K ombrtHoOM
IpoBepKe IieJecoo0pa3Ho mpuberate U s TOrO, YTOOBI MOATBEPIUTH WU
ONPOBEPTHYTH BBIBOJI, K KOTOPOMY IPHUIIET YYEHUK B PE3YJIbTaTe MBICIEHHBIX
JEUCTBHMA.

OAHO U3 OCHOBHBIX YMEHHH, KOTOPHIM JIOJKHBI OBJIAJETh y4alluecs, - 3TO
noctpoeHue (GuUrypbl (TOYKH, OTpe3Ka, TPEyrojbHUKA M Jp.), CUMMETPUYHOM
JAHHOW. 3aMEeTUM, UTO Hapsay ¢ 00y4eHHEM MTOCTPOCHUIO CUMMETPUYHBIX (DUTYp
[0 TOYKaM C TIOMOIIbI0 MHCTPYMEHTOB CJEIyeT CTPEMHUTbCA K TOMY, UTOOBI
yyaliecs MOTJIu MpeICTaBUTh CHMMETPUYHBIM 00pa3 LEINKOM, HApuCOBaTh €ro
oT pyku. [loguepkHéM, UTO NpU MOCTPOEHUU CHUMMETPUYHBIX TOYEK YYaLUECS
UMEIOT IMPaBO MOJb30BAThCS JIIOOBIMHM HMHCTpyMeHTaMH. UTO Ke KacaeTcs
IIOCTPOCHUH LHUPKYyJEM U JHMHEMKOW, TO MX HAJA0 paccMaTpuBaTh Kak
JOTIOTHUTEIBHBIA MaTepHall, ¢ KOTOPBIM I11eJ1IeCO00pa3HO O3HAKOMUTH CHIIbHBIX
ydalmxcs.

OO6parniaeM BHMMAaHHME YUUTENsI HAa TO, YTO W3 JIBYX BHUJIOB CHMMETPUU —

I1-32. OceBast cuMMeTpusl.
I1-33. LlenTtp u ochb
CUMMETpPUHU (UTYPBHIL.

Tect 10. CummeTpus.




OCEBOM M LIEHTPAJIbHON - OOJBIIYIO CIOXHOCTH JUI YCBOCHMS MPEICTaBISET
LEHTpaJlbHasl CUMMETpHs. B cBS3M ¢ 3TUM K 00s3aTelbHBIM pe3yibTaTaM
00y4eHHsT HE OTHECEHO YMEHHUE IOCTPOUTH (UTypy, CHMMETPUYHYIO JaHHOU
OTHOCHUTEJIBHO LieHTpa. OCHOBHas LeJIb W3y4€HHUs JIaHHOIO Marepuaina -
chopMHpOBAThH MPEJICTABICHHE O HEHTPAILHOW CHMMETPHH KaK O MOBOPOTE Ha
180°. B cBs13u ¢ 3TUM HEOOXOIUMO YOCIUTHCS, YTO YUaIIUecs TOHUMAIOT 000pOT
peun «11oBopoT Ha 180°» 1 MOryT 3TOT OBOPOT BBINOIHUTH. [Ipu noBopote Ha
180° Touka 3aHMMAaeT MOJIOKEHHE, IIPOTUBOMOI0KHOE OTHOCUTEIBHO LIEHTPa, T.
€. OHa OKAa3bIBAETCs HA TOM e NpsIMOM (IIpoxXosllei yuepe3 He€ U uepes3 LEHTD),
HO IO JPYTYI0 CTOPOHY OT LIEHTpa.

[Tone3no, 4TOOBI ywamuecs MOIKCIEPUMEHTUPOBAIM C Pa3IMYHBIMU
LEHTPaJIbHO-CUMMETPUYHbIMU  (urypamu. Hampumep, MOXXHO HauepTUTh B
TETpaau NPSIMOYrOJbHUK, IPOBECTU €r0 JUArOHAINU U YOEIUThCS, UTO TOUKU HX
nepeceyeHust - LEHTP CUMMETPHUH IpsiMoyronbHuka. Cpeau ¢uryp, ¢ KOTOpeIMU
HKCIEPUMEHTUPYIOT y4alluecs, J0HKEH ObITh U PaBHOCTOPOHHUM TPEYrojabHUK.
[Tyrém nepernbanuii yuammecss MOryT yO€AMTbCS, YTO Yy HEro TpPU OCHU
cummerpun. Ecnau nepermbanusi OyAyT BBIOJIHEHBI aKKypaTHO, TO Y4YalllUECs
HOJIy4aT TOUYKY MepecedeHnss ocell CUMMETPUHU. 311ECh K€ MOXKHO yOeIUThCs, YTO
9Ta TOYKA HE SIBJISIETCS €r0 LIEHTPOM CUMMETPHUH.

19

I'naBa 8.
Beipaxenus,

bopMmybl,
YpaBHEHUSA

12

['maBa BKIIOYaeT MaTepual, OTHOCAIIMICS K anreOpandeckoMy OJOKY
coJlep)KaHusl Kypca MareMaTuku 5-6 kimaccoB. OH Tpynmupyercss BOKPYr TPEX
dbyHIaMeHTabHBIX  anreOpanueckux  MOHSATHM:  BbIpaxkeHwe, QopmyIa,
ypaBHeHue. UM3noxeHue wmartepuana BeAETCSI Ha OCHOBE 3HAKOMCTBA C
MaTeMaTUYeCKUM  SI3bIKOM, T[E€peBOJa C  €CTECTBEHHOro  si3blka  Ha
MaTeMaTUYeCKHi, WCIOJb30BaHUS MAaTeMAaTHYEeCKOTO s3bIKa IS OIMCAHHS
peanbHON IEUCTBUTEIBHOCTH.

Bnauane oOcyxmaercst BOpoc 00 UCIOIb30BaHUM OYKB JJI1 0003HAUYCHHS
Yrcel, BBOJUTCS MOHSATHE OYKBEHHOTO BBIPAKEHUS M TaKHUE CBS3aHHBIE C HUM
MOHATHUS, KaK «JIHCIIOBAs MOJICTAHOBKA», «3HAYCHHE OYKBEHHOTO BBIPAXKEHUS,
«IOMyCTUMBIC 3HaueHHUs OykB». Ha snemeHTapHOM ypoBHE OTpadaTHIBAIOTCS
COOTBETCTBYIOIIHNE MPAKTUICCKAE YMEHUSI.

OnbIT paboThl ¢ OYKBEHHBIMH BBIPOKEHUSMHU SIBISETCS OCHOBOM st
U3YYEHHUs Clenylomero (QparmMeHra, B KOTOPOM paccMaTpUBAeTCsi BOMNPOC O

I1-34. 3anuce OyKBEHHBIX
BBIP)XCHUHN U
IIPEIUIOKECHU .

[1-35. Briuucnenue
3Ha4eHU OYKBEHHBIX
BBIPa)KCHUIA.

I1-36. CocraBnenue
(hopMyJ1 U BBIUUCIIEHHE T10
bopmynam.

I1-37. YpaBHeHus.

Tect 11. Beipaxenus,
(hopmynbl, ypaBHEHHS.
K/p Ne5. Beipaxxkenus,
(hopmyIbl, ypaBHEHUS.




dopmynax. Gopmyna A ydammxcs - 3T0 OyKBEHHOE PaBEHCTBO, KOTOpPOE Ha
CHUMBOJIMYECKOM SI3bIKE ONMCHIBAET HEKOTOPOE MPABHIIO. Y YalllUecs 3allUChIBAIOT
B BuJe (QOpMYyNT HM3BECTHBIE WM MPAaBHWJIA BBIUYUCICHHUS HEKOTOPBIX BEIMYUH
(mepumeTpa U IUIOIAIU MPSMOYTOJIbHUKA U KBaJlpaTa, 00bEMa MPSIMOYrOJIbHOTO
napajuiejenunesa M T. J.) U 3HAKOMATCS C HOBBIMH TI'€OMETPUUYECKUMU
MOHATUSIMA U COOTBETCTBYIOIIMMH (popMyJaMu (IJTUHBI OKPYXKHOCTH, IUIOIIATU
Kpyra, o0bEmMa mapa).

3aBepiiaercs riaBa 0OCYX JAEHHEM BOIpoca 00 ypaBHEHHUSAX. YpaBHEHUE
MOSIBIIACTCA KAaK pe3yJbTaT IIepeBOJA YCIOBHS TEKCTOBOM 3aJadd  Ha
MaTeMaTUYeCKHUil s3bIK. PemaroTcs ypaBHEHUs Ha 3TOM 3Tare U3ydyeHHs Kypca
M3BECTHBIM M3 HAYAJbHOW IIKOJIBI TPUEMOM - Ha OCHOBE 3aBHCUMOCTU MEKIY
KOMITOHeHTaMu JedcTBui. [logyepkHéM, dYTO ATOT (parMeHT II0 CBOCH
JTUTAKTUYECKOU POJIM CIIY>KHT BBOJHBIM ITArloM B TEMY «Y paBHEHUS», U3YUCHUE
KOTOpOii OyJIeT HauaTo B Kypce anreOpsl 7 Kiacca.

Cummerpus.
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I'maBa 9. I{ensie
qucia

14

Beiaenenue B Hayasle U3y4eHMsI TIOJOKUTENBHBIX U OTPULATEIBHBIX YHCEI
cnenuanbHoro Osoka «llenble 4wnciaa» MO3BOJSET Ha MPOCTOM Marepuale
IIO3HAKOMHUTb YYaIllUXCS INPAKTUYECKHM CO BCEMH OCHOBHBIMHM IOHATHAMH. B
pe3yabpTaTe MOCIEAYIOUlee H3YyYECHHE pPAlMOHAIBHBIX YHCEN SIBISETCS YyXKe
«BTOPBIM MPOXOAOM» BCEX NPUHIMMNHUAIBHBIX BOINPOCOB, 4YTO OOJeryaer
BOCIPUATHE MaTepUala U CIOCOOCTBYET MPOYHOCTH MIPHUOOPETAEMBIX HABBIKOB.

PaccmoTpenne pelcTBH € LEIBIMH  YUCJIAMH IIOJIE3HO IPEABAPUTH
BBIMIOJTHEHUEM 33JlaHUi U3 pabodeil TeTpaad, HAIEIEHHBIX Ha BbIPAOOTKY
YMEHUH HCIONB30BaTh 3HAKU «+» U «—» NpU OOO3HAYEHMM BEIMYMHBI, Ha
CO3JJaHUE COJIEP>KATEIIbHONW OCHOBBI I ITOCJIEAYIOIIEro U3y4eHUsl ACHCTBUN C
HenpMA yuciaamMu. BooOimie 0coOeHHOCThIO MPUHATOrO B y4yeOHUKE MOJIX0Aa
ABJIIETCS IIMPOKAsl OMOpa Ha KU3HEHHbIE CUTYAllMU: BBIUIPHIII — MPOUTPHIII,
JIOXOJ — pacxoJ U T. 1. Posib (hopMasIbHBIX TPHUEMOB Ha ATOM dTarle HEBEJIMKA.

I1-38. CnoxxeHue 1eIIbIX
YHCe.

11-39. Berunranue nenabix
YHCe.

11-40. YMHOXEHUE [EIBIX
YHCel.

[1-41. Jlenenue 1easix
YHCel.

[1-42. [deiicTBus ¢
MTOJIOKUTENEHBIMH 1
OTPHUIIATEIILHBIMU
YHCIaMU.
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I'maa 10.
MpmuoxkecTBa.
KomOunaropuka

11

['maBa HauYMHAETCSI CO 3HAKOMCTBA C MPOCTEHIIMMH 0a30BBIMU MOHATUSMU
TEOPUU MHOXKECTB (MHOYKECTBO, 2JIEMEHT MHOXECTBA, KOHEUYHOE MHOXKECTBO,
0ECKOHEUHOE MHOYKECTBO, IIyCTOE€ MHOYKECTBO, IOJMHOXKECTBO, OOBEINHEHHE
MHOXECTB, IepeceueHue MHOXeCTB). M3lokeHHe Marepuana CTpPOUTCS C
IPUBJICYCHHEM Pa3HOOOpPA3HbIX MaTEeMaTHUYeCKHMX M  HEeMaTeMaTHYeCKUX

Tect 12. ILlennie uncna.
KomOunaropuka.

K/p Ne 6. Llensie yncna.
MHoxecTBa.




npuMmepoB. OBiageBass HOBOM TEPMHUHOJOTMEN M CHMBOJUKOH, Yydaluecs
OJIHOBPEMEHHO I10JIy4atoT BO3MO>KHOCTh BCHOMHUTb HEKOTOPbIE (PAKTHI O UUCIIaxX
u (urypax, a Taxke 0000UIMTh U CUCTEMAaTU3UPOBATh HEKOTOPHIC 3HAHUS ITYTEM
pPacCMOTPEHHsI COOTHOLICHMM MEXIy MHOMKECTBAMH 4YMCE], MHOKECTBAMU
YeTBIPEXYTOJBHUKOB M T. 1. PaccMmorpeHue omepanui HaJx MHOKECTBAMU
3aBeplIaeTcs OOCYKIACHHEM MaTeMaTHYeCKOM CYIIHOCTHM TaKOro Ba)XHOI'O B

o0meoOpa3oBaTeIbHOM M OOIIEKYJbTYpHOM  IUIaHE  IOHATHUS,  Kak
«KJIacCU(pUKALIUAN.

B cootBercTBUUM ¢ 00w TUHUEH, TPUHATON B y4eOHHKaX, B 3TOH IiiaBe
OpOJOJDKAECTCS  pelleHHe  3ajad  apupMeThdeckuMm  crnocobom.  3xech

paccmaTpuBaeTcss HEKOTOpBIM TN 3ajad, UId PEHIeHUH KOTOPbIX YIO0OHO
UCIIOJIb30BaTh Kpyru Jiliiepa.

3aBepliaercs IjlaBa MYHKTOM, MOCBSIIEHHBIM PEIIEHNUI0 KOMOMHATOPHBIX
3agay. Kak m B 5 Kiacce, oHM pemaroTcs nepebopoM BCEX BO3MOXKHBIX
BapuaHTOB. [Ipu 3TOM 115 TPEX TUNUYHBIX 33]a4 CTPOSATCS UX MaTeMaTUYECKUe
(TEOpETUKO-MHOXKECTBEHHbIE) MOJIENH, IO3BOJISIOIIME OCO3HATh CYIIHOCTh
KaKI0U 3aJ1aui, UE0, OOLIHOCTD MPUEMA pPEIlIeHUs 3a/1a4 JaHHOTO TUIIA.

Takum 00pa3oM, BBEIEHHBIE TEOPETUKO-MHOKECTBEHHBIE IOHSTHUS
«paboTarT» Ha MPOTSHKEHUU BCEW TJaBBI, YTO OOECIIEYMBAET COACPIKATEIBHOE
€AMHCTBO PacCMaTPHUBAEMBIX B HEH BOIIPOCOB.

Kombunatopuxka.
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I'maBa 11.
PanmonanbHble
quciaa

18

OcHOBHOE BHHUMAaHHE TPU M3YYCHUU PpALMOHAIBHBIX YHCEN YAeseTcs
0000MICHNIO M PA3BUTHIO 3HAHWM, TOJYYEHHBIX YUYAIIMMHUCS B XOJ€ M3YYCHUS
nenslx yucen. Ilpu 3TOM ypoBeHb CIIOKHOCTH BBIYMCIMTEIBHBIX 3aJaHUN
OTPaHWYEH: OH HE BBIXOJUT 33 PAMKH HEOOXOAMMOTO MMl IOCIETYIOIIEro
OpUMEHEeHHs. Y4aliuecs JTOJKHbI HAyYUThCS CPABHUBAThH PallMOHATIbHBIE YHCIA,
apryMeHTHpYs CBOM OTBET JHOOBIM MOAXOIAIIMM 00pazoM, H300pakaTh 4Hcia
TOYKaMH Ha KOOPAMHATHON MPSMOM, BBIMOIHATE apupMeTUYECKHe TeHCTBUS Hall
TIOJIOKHUTEIHFHBIMH U OTPULIATEIIEHBIMU YUCIIAMH.

311ech ke MPOJOHKACTCS IMHUS PELICHNUs TeKCTOBBIX 3a/1a4.

VYyammecs: ygarcsi COCTaBIATh ypaBHEHHE 110 YCJIOBHUIO 3a7addl M HAXOJIUTh
U3 HEro HYXKHYIO BETMYMHY (MM YUCIIO O0BEKTOB).

Jlis Oosiee OTUETIMBOrO TMOHUMAHUS COOCTBEHHO WHJIEM KOOPIMHAT B

[1-43. CpaBHeHue
palMOHAIbHBIX YHCET.
Mopynp uncia.

I1-44. Cnoxenue u
BBIYMTAHUE PAIIMOHATIBHBIX
YHCel.

11-45. YMHOXeHue u
JIeJICHUE PAllMOHATIbHBIX
JHCe.

I1-46. Bce neiictBus ¢
palnoHaIbHBIMH YHACIIAMHU.
Tect 13. PanimoHansHEIE
yucna. [IpsmoyronsHeie




y4eOHHKE pacCMaTPUBAIOTCS MPHUMEPHI PA3IUYHBIX CUCTEM KOOpAHMHAT. BaxkHo,
YyTOOBl YYEHUKU TMOHSUIM CYIIHOCTh KOOpPAMHAT KakK crocoba 3alucu U
OINpeeNICHUsI MOJOXKEHUSI TOTO WM MHOro o0bekTa. OCHOBHBIM pE3yJIbTATOM
oOydeHHs TpU U3YYEHUU JaHHOTO IYHKTa SIBJISIETCS NPUOOpETEHUE YMEHHS
ONpEAENATh KOOPAMHATHl TOYKH B IPSAMOYIOJIBHOM CHCTEME KOOpJIMHAT Ha
IIJIOCKOCTH, & TAK)KE OTMEYaTh TOUKY IO 38JaHHBIM KOOPJIMHATAM.

KOOpPJIUHATHI Ha IIOCKOCTH.
K/p No7. PanmonasibHbie
qrcia
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I'naBa 12.
MHOTOYTOTBHUKH H
MHOTOT'PAaHHUKHU

10

JlaHHBIA pa3gen sBiseTcs 0000mIAIONUM, COOUpPATEIbHBIM pa3eiioM B
reOMETPUUYECKON JIMHUU Kypca 5-6 Ki1accoB. 371€Ch MPOUCXOUT HOBBIM BUTOK B
M3y4EHUU BOMNPOCOB, PACCMOTPEHHBIX paHee. Pacmupsiorcs npeicTaBiIeHUs
y4aluxcsi O MHOIOYroJIbHMKax: OHHM 3HAKOMATCS C HOBBIM  BHJIOM
YETBIPEXYTOJIBHUKOB -  MapajuleIorpaMMOM, C  HOBBIMH  CBOMCTBaMU
TPEYroJIbHUKOB, MPUOOPETAIOT HOBBIE TIpadUyecKhe YMEHHS MO MOCTPOCHHIO
MHOTOYTOJIBHUKOB U 00Jiee CII0KHBIE KOHCTPYKTHUBHBIE yMeHHs. PacmmpsiroTcs
MPEACTABICHUS y4YalluXcsi O IUIOMIAJAM — OHHU Yy4darcsd HAXOAUTh IUIOLIAIU
pasTUYHBIX QUTYp TYTEM UX MTEPEKPAUBAHHSIL.

3agauM B ATOM paszjielie YaCTO HOCAT KOMIUJIEKCHBIN XapakTep, TaK KaK OHU
MPEANOaraloT 3HaHHEe MHOTUX (akToB. B CBSI3M ¢ 3TUM OCOOEHHO BaKHBIM
CTAaHOBUTCA BBIOOp M3 OOIIEH CHCTEMbl YIPaXHEHHH TeX 3ajgad, KOTOpbIe
aJICKBATHBI BO3MOXKHOCTSIM ydammxcsi. HeoOXoIMMO COXpaHHUTh MPAKTHYECKYIO
OPUEHTALINIO TPU U3YYEHHUH TEOPUU U PELLICHUH 3a/1ay.

PaccmoTpenue cBOWCTB mapaienorpaMMa B JIaHHOM Kypce - CIOco0
3HAKOMCTBA C JTOW HWHTepecHOW ¢urypoil. B cBsi3u ¢ 3TuM 3amaHue TUIa
«IlepeuncnuTe CBOMCTBA MapaljIeiorpaMmay sIBJISETCS HepaBOMepHbIM. B xoze
pelleHus 3a/1a4i TO WJIM UHOE CBOMCTBO aKTyaIM3UPYETCs] B COBMECTHOU padboTe
YUUTEIIS U YICHUKOB.

Martepuan, cBsi3aHHBI ¢ KiacCUpUKAIMEH MapaljieliorpaMMOB, CIYKUT
eI CHCTeMaTh3anuy 3HaHui. BaxHo 37ech HE TOIBKO TO, YTO JaBHO
3HAKOMBI  TPSIMOYTOJIBHUK  OTHOCHTCS K 0OoJiee  IIUPOKOMY  KJaccy
napajuieJlorpaMMoB, HO H TO, YTO KBaJpaT SBISETCS YaCTHBIM CIIy4aeMm
MPSIMOYTOJIbHUKA. Y4YalluMCs TI0JIE3HO CPAaBHUTH CBOICTBA MapajuiejorpamMma u
MPSIMOYTOJIbHHKA, IPSIMOYTOJIbHUKA U KBaJIpaTa M BBIJCIHUTH T€ U3 HUX, KOTOPHIE
MPUCYIIU TOJBKO MPSMOYTOJIBHUKY WM TOJIBKO KBajpaTy. EcTrecTBeHHO, BCE 3TO
JIETIAeTCs C OMOPON Ha YEPTEK B X0JI€ COBMECTHOT'O OOCYKICHUS.

[1-47. ITapannenorpamm.
[1-48. Ilnomany.

[1-49. ITpuzma.

Tect 14. MHOrOyroJIbHUKHU
Y MHOTOTPAaHHHUKH.




3HaKOMSICb C TPAaBUIbHBIMH MHOTOYIOJIbHUKAMH, Y4YalIUECs aKTHBHO
VCIIOJIb3YIOT 3HAHUS, CBSI3aHHBIE CO CBOMCTBAMU YIJI0B MHOTOYT'OJIbHUKOB.

Marepuan nynkra «[lnomanm» MokeT ObITH pa3fenéH Ha JBE YacTH:
TEOPETUYECKYIO U IIPAKTHUYECKYIO.

B Teopernueckoii yacTu BBOAATCS HOBBIC MOHSTHS: PAaBHOBEIHKHUE (PUTYPBI
U PaBHOCOCTABJIEHHbIE (PUI'Ypbl — M HOBBIM (DaKT: paBHOCOCTaBJIEHHBIE (PUTYPBI
pPaBHOBEJIUKH. 3aMETUM, YTO y4allMecs MOT'YT HE Cpa3y YCBOUTbH 3TH TEPMUHBL,
Ha-4éM-U HE Ha/I0 HacTauBaTh. [Ipu HEOOXOIMMOCTH ClleAyeT MPOCTO TEPIETUBO
«pacmupoBBIBATE)» ITH TEPMUHBI.

He cnemyer o06a HOBBIX HOHATHS BBOAUTH cpa3y. CHayaga HyXHO
HAIlOMHUTb yYalIUMCsl, KaK HaXOJATCS IUIOIIAIM IPSIMOYTOJIbHUKA U KBaJpara, a
TaKxe 00Jiee CII0XKHBIX (PUTyp, COCTABIEHHBIX U3 MPSMOYTOJIbHUKOB.

Crnenyroumii 3tanl — pPaBEHCTBO IUIOIIAJEH pPaBHOCOCTABIEHHBIX (QUIYP.
Jis n300pakeHust paBHOCOCTABJIEHHBIX (PUIYp MCIIONIb3YyeTCs KieTyaTas Oymara:
10 KJIETOYKAM JIETKO MOJICUUTATh IUIOab GUTyphl, pa30oUTh Ha Be (HUTYpHI, HA
OJIMHAKOBBIE YaCTH U T. .

[IpakTueckoe 3HaYeHHE JAHHOTO MaTepuajga COCTOUT B TOM, YTO TENEph
ydaliecsi CMOI'yT HaXOAMTH IIJIOIAAN apajulesiorpaMma U TpEYrojabHUKa ITyTEM
nepekpanBanus. OOpamaeM BHMMaHUE YYHTENsT HAa TO, 4TO (OPMYJBI JUIs
HaXOXXJCHUS IUIOMIAJie 3THUX (UIyp HE BBOASFEs—HHHKakHe HpaBHia—He
bopmynupyrerest. EcrecTBEHHO, YTO yMEHHME NEPEKPOUTH (MPAKTUYECKU WIIU
MBICJIEHHO) OJJHY (UTYpY B APYTYIO HE MOXKET OBITh OTHECEHO K 0053aTEIbHBIM.

IToBTOpEeHune
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CI/ICTeMaTI/I3aHI/I$[ H Pa3BHUTHIO CBGILGHI/Iﬁ 0 TEMax U3YUYCHHBIX B 6 xJtacce

K/p Ne8. TToBTOpenue
MarepHaja Kypcea 6 kiacca




Pa3znen IV. TemaTnueckoe njaHupoBaHHe 5-6 Kjiaccax ¢ yKa3aHHeM KOJMYECTBA 4YACOB, 0OTBOJAUMBIX HA OCBOEHHE KAMKI0i TeMbl

KoaudecTBO 9acoB

Ne i/ Tema pasgesa B Tom uncie
Bcero
Teopus NPAaKTHKA

IToBTOpeHnE S) 4 1Tect
1 JIunumn 8 8 -
2 Harypanbnbie uncia 13 12 K.P.Nel
3 JleiicTBUsI ¢ HaTypaJIbHBIMU YHCIaMH. 24 23 K.P.Ne2
4 Hcrnonp30BaHne CBOMCTB ICHCTBUI TPU BHIYUCICHHUSIX 12 12 -
5 VYTIIIBl 1 MHOTOYTOJIBHUKH 7 6 K.P.Ne3
6 JleauMOCTh Yncel 15 14 K.P.Ne4
7 TpeyroibHUKH U YETHIPEXYTOIBHUKH 9 9 -
8 Hpobu 18 17 K.P.Ne5
9 JlewicTBust ¢ qpoOsiMu 34 32 K.P.Ne6, K.P.Ne7
10 MHororpaHHUKH 10 10 -
11 TabGnuie! U AUarpaMMel 8 8 -
12 [ToBTOpeHue 7 6 K.P.Ne8

HTtoro 170 161 9




KoaunuecTBO 4acoB

Ne i/ Tema pa3geiia Beero B ToM uncie
Teopus NMPaKTHKA
1 JpoOu 1 poLeHTHI 20 19 K.P.Nel
2 [IpsiMble HA TJIOCKOCTU U B MPOCTPAHCTBE 2 2
3 JlecsiTuunbie apodu 11 10 K.P.No2
4 JIeficTBUS ¢ IECATUYHBIMU APOOSIMU 32 31 K.P.Ne3
5 OKpy>KHOCTB 8 8
6 OTHOILLIEHUS U TIPOIIEHTHI 11 10 K.P.Ne4
7 Cummerpus 7 7
8 Bripaxkenusi, opMyIibl, ypaBHEHHUS. 12 11 K.P.Ne5
9 Llenwie uncna 14 14
10 MmuoxecTtBa. KomOuHaTopuka 11 10 K.P.Ne6
11 PanmonansHble yncia 18 17 K.P.Ne7
12 MHOroyrojabsHIUKH U MHOTOIPaHHUKH 10 10
13 [ToBTOpEeHue 14 13 K.P.Ne8
Hroro 170 162 8




[TaBnogapckuit ¢pumuan MBOY MownceeBo — AnaOymickonconr

VYTBepxkaeHo npukazom Ne355 or 28.08.2019
o MBOY MouceeBo — AnabyIicKoicor.

3aBeayromnuil hpuauaaom /__Jlanmmna T.C/

KanengapHo — remarnyeckoe IIIaHUPOBAHUE
[0 MaTeMaTHkKe 5 Kiacca

Ha 2019 — 2020 yueOHbIi TO/.

VYuurens bospckas T.I'



Homepa | Koi- | HammeHnoBanue TeMm Jlara JlaTa
YPOROB | BO IInan. dakr.
4acoB
IHoBTOpeEHue ( S yacoB)
1. 1 YeTsipe apupMeTHIECKUX IeHCTBUN
2. 1 Benuuunbt
3. 1 YMHOKEHHE U JieJIeHHE Ha OJHO3HAYHBIC YHCIIA U YMCIIa OKAHYMBAIOIIUECS HYJISIMHU.
4, 1 Jlenenre 1 yMHOXKEHHUE Ha JIBYX U TPEX3HAYHbIC YHCIIA
5. 1 KontponbHas pabora
Pa3nooOpa3ublii mup JuHuii (8uacoB)
6. 1 Pa3nooOpa3HbIii MUp JIMHUN
7. 1 [Ipsimas. Otpesok..JTyu.
8. 1 JlomaHasl.
0. 1 CpaBHenue oTpe3koB. J{imuHa oTpes3ka. EquHUIIBI JJTUHBEL.
10. 1 JlmuHa TuHAM.
11. 1 OKpy’>KHOCTb.
12. 1 Kpyr
13. 1 OKpy>KHOCTb U KpyT




I'naBa 2. Hatypaabhbie yucia (13 ypokos)

14. ConocraBieHue JECATUYHON CUCTEMBI 3alIMCH U PUMCKOW HyMepaluu

15. Jecarnunas cucrema 3anucy Yucel

16. HarypanbHblil psij 4nucen ¥ €ro CBOMCTBA

17. CpaBHeHMe HAaTypaJIbHBIX yncell. JIBOHOE HEpaBEHCTBO.

18. Koopaunatnas npsimast

19. N3o0pakeHue yncia ¥ TOYKH Ha MPSIMOU

20. OxpyriieHHe HaTypaJIbHBIX YUCEI

21. [IpaBuio OKpyTIIEHUST HATYPAITBHBIX YHCEI

22, [Tepe6Gop BO3MOKHBIX BAPHAHTOB

23. JlepeBo BO3MOXHBIX BapPHAHTOB

24. Pemenrie KoOMOMHATOPHBIX 3a/1a4

25. Jloruka nepebopa Mpu pereHu KOMOMHATOPHBIX 3a1a4

26. KonTtpouabsnas padora Ne 1 no reme «Harypanabusie ynciaa. JInanm»
I'nasa 3. [leiicTBus ¢ HATYpPaJbLHbIMH YHcJaamMu (24 ypoka)

27, CrnoxeHrne HaTypabHBIX YUCEI

28. B3anMocCBsI3b MEXKIY CIIOKEHHEM U BHIYMTAaHHEM HATYPaJIbHBIX YHCEI




29.

Haxonc):[eHHe HEU3BCCTHBIX KOMIIOHCHTOB CJIOKCHHUC U BhIUYUTAaHUA

30. [Ipukuaka 1 oLeHKa pe3yabTaTOB BHIYUCICHUS

31. Pertenue TeKCTOBBIX 3a1a4

32. YMHOK€EHUE HAaTYpaJIbHBIX YHCEI

33. VYMHOKEHUE U [eJIEHUE

34. HaxoxxaeHre HeM3BeCTHbIX KOMIIOHEHTOB YMHOXKEHUS U JICJICHUS

35. [Ipukuka ¥ OLleHKa pe3yIbTaTOB BHIYHUCICHUI

36. Jlenenue HaTypanbHbIX yncel. [Ipuknaka 1 olleHKa pe3ysibTaTOB BEIUUCIICHUH
37. [Ipocreiimne 3ajaun Ha JBUKEHUE

38. Pemienue 3a1a4 Ha YMHOXKEHHE U JICICHUE HATYPAIbHBIX YHCET

39. [Mopsimok feiicTBUl B BRIPAXKEHUSIX

40. [Topsitok neiicTBUM BBIYKMCIIEHUSA 110 CXEME

41. [Topsimok neiicTBhii B BBIYMCIEHUAX. PellleHne TEKCTOBBIX 3a1a4

42. Crenensp uncna

43. KBagpar u ky6 uncna

44, [Topsaok neicTBUM B BEIPAKEHUSIX CO CTENEHAMHA

45. 3.5. 3agaum Ha ABMKEHHNE HA BCTPEUY U B TIPOTHUBOTIONIOKHBIX HAIPABICHUSIX




46.

321[[3.‘-11/1 Ha IBUKCHHUC HA BCTPECUY U B OJTHOM HAIIpPaBJICHUUN

47. 3ajaun Ha JBUKEHUE MO TEUCHUIO U MIPOTUB TEUCHUS

48. Paznuunbie 3aqaun Ha IBIOKEHUE

49. O06o0muieHne 1 cucTeMaTu3aIys 3HaHUH 10 TeMe «J{elCTBUS ¢ HATypaIbHBIMH YHCIAMM.

50. KonTpoabHasi padora Ne 2 nmo teme «/leldicTBHSI ¢ HATYPAJbHBIMH YHCJIAMM»
I'naBa 4. Ucnosib30BaHue CBOMCTB AeiicTBUI NPU BbluncjaeHusax (12 ypokon)

51. [lepemecTuTenbHOE U COYETATEIHHOE CBOMCTBO CIIOKEHHSI U YMHOXKCHHS

52. [Ipeobpa3oBaHue BbIpaKEHUI Ha OCHOBE CBOMCTB JIEHCTBUI

53. PacrmipenenurensHOe CBOHCTBO

o4, Brinecenne 00111ero MHOKUTES 32 CKOOKH

55. [IpeoOpazoBaHue YNCTOBBIX BHIPAKEHHUI HA OCHOBE PAcTIpeIeIUTEIIHHOTO CBOMCTBA

56. 3agauu Ha 4acTH

57. 3aaun Ha 9YacTH B YCIOBUSX , KOTOPOM JJaeTcs Macca Beeil cMecu

58. 3aayn Ha 9YacTH, B KOTOPBIX OHU B SIBHOM BHUJI€ HE YKa3aHbI

59. PasHrble 3amaun Ha 4acTH

60. Kak pemarth 3a/1a4u Ha ypaBHUBAHHE.

61. 3aj1aun Ha ypaBHUBAHUE




62.

Kountpoabsnas padora Ne 3 no treme «cnoib30BaHue CBOMCTB JeJIEHUSI TPH
BbIYHCJIEHUAX)

I'naBa 5. Yriibl 1 MHOTOYT0JIbHUKH (7 YPOKOB)

63. VYron. O6o3Ha4YeHUE YIIIOB CPABHEHHE YTIIOB

64. Buas! yrios. buccekrpuca yria

65. I'panyc. Tpancnioprup. M3mepenue yrios

66. [TocTpoeHue yriioB C MOMOIIBIO TPAHCIOPTHPA.

67. [Toctpoenue yrios

68. JlomaHble 1 MHOTOYTOJIBHUKH. [IepuMeTp MHOTOYTOJIbHIKA

69. JlomaHbIe 1 MHOTOYTOJBbHUKH. [lHaroHan MHOTOYTOJIbHUKOB
I'nasa 6. esmmocthb yuces (15 ypoxkos)

70. Hemurenn uncna. HOJ|

71. Henurenu u kpatubie unciaa. HOK

72. Jlenutenu U KpaTHbIE

73. ITpocTele u cocTaBHBIE UUCIIa

74, PaznoxeHne cOCTaBHOTO YUCIIa Ha IPOCThIE MHOKUTENN

75. JleTMMOCTbh CyMMBI U TPOU3BEACHUS

76. [Ipusnak nenumoctu Ha 2,5 .10




77.

IIpusnak nenumoctu Ha 3,9

78. JenumocTthb uncen

79. JlenmMMOCTh HaTypajbHBIX YHCET

80. JleneHue ¢ ocTaTKOM

81. HaxoxaeHne Hen3BeCTHBIX KOMIIOHEHTOB MU JEJIEHUU C OCTATKOM

82. Jlenenue ¢ OCTaTKOM IPH PEIICHUHU 33124

83. Pemrenue 3amau apuMeTHYECKUM CIIOCOOOM

84. KonrtpoJabHas padora Ne 4 mo teme «/lesMMOCTb YHCesL.»
I'naBa 7. TpeyroJibHUKHM M YeThIPeXyroJbHUKH
(9 ypokoB).

85. Tpeyronbauku 1 ux Buabl. CBoMcTBa paBHOOEPEHHOTO TPEYTOJIbHUKA

86. TpeyroiabHUKH U UX KIacCU(PUKALHS 10 CTOPOHAM MYyTJIaM

87. [TpstMOyTONBHUKHY.

88. [Tpsmoyronsauku. CBoMcTBA AMaroHanei NpsMOyrojJbHUKa

89. PaBHble Quryps

90. PaBeHcTBO huryp

91. [Tnomanp MpsIMOYTOJIbHHKA.




92.

[Tnomans Guryp cocraBiaeHHBIX U3 MPSIMOYTOJILHUKOB

93. Envnnner miomau
I'naBa 8. /{poou (18 ypokos)
94. Kaxk enqununa Ha qonu aenurcst
95. HaxoxmeHue neioro 1o ero 4actu
96. Kak u3 noneit momyuarorcst npoou
97. N3o0paxkeHue 10 Ha KOOPIAUHATHOMN MPSIMOMA
98. Pemenue 3amay Ha HaXOXKACHUE APOOH OT YUCIIA
99. OcHOBHOE CBOMCTBO JIpoOH
100. OcHoBHOe cBoIiCcTBO aApodu. [IpuBenenue apodeii K HOBOMY 3HAMEHATEITIO
101. OcHoBHOe cBOMCTBO podu. Cokpaiienue apooei
102. [Ipeobpa3zoBanue Apodeli ¢ TOMOIIBIO OCHOBHOTO CBOICTBA
103. [TpuBenenue apodeii k 001IEMY 3HAMEHATETIO
104. ITpuBenenue apoleil k 0O1IEeMy 3HAMEHATEIO U UX CpaBHEHHE
105. CpaBHenue apo0eit
106. Paznuanbpie mpremsl cpaBHEHHS 1poOeit
107. Harypanbhble uncia u qpoou




108.

HarypanbHble uncna u apoou

109. JlocTOBEpHBIE ,HEBO3MOXKHBIE, CITyJaiiHbIe COOBITHS
110.
O06001eHre 1 cucTeMaTh3aIys 3HaHui 1o Teme «/[poouy»
111. KonTtpouabHnasi padora Ne 5 nmo reme «/Ipodn»
I'naBa 9. [leiicTrBus ¢ npodosimu (34 ypokoB)
112. CrnosxeHre OOBIKHOBEHHBIX JIpoOel ¢ OJIMHAKOBBIMH 3HAMCHATEIISIMU
113. Crnosxenue apo0eit ¢ pa3HBIMU 3HAMEHATENISIMU
114. Crnosxenue u BelunTanue Apodei. [Ipukuaka u orieHka pe3ynbrara
115. 3a7auu Ha COBMECTHYIO paboTy.
116. Cwmemannbie Apoou
117. Brinenenue menoi yactu U3 HEMPaBUIBLHON ApooH
118. CroxeHue CMEIIaHHbBIX Ipooeit
119. Boruntanue oObIKHOBEHHBIX JIpo0eit
120. BeruuTtanue apo6u U3 1enoro
121. Brruntanve umcen oAHO U3 KOTOPBIX BhIPAXKAaeTCs CMEIIAHHON IPOObI0
122. PannonansHble npreMbl BEIYUCIEHUN
123. Brrunranue cmenanHbIx Apobeit




124.

KountpoabHnas padora Ne 6 mo teme «Cii0:keHHe M BBIYMTAHHME TP00eiD)

125. YMHO)KeHHE OOBIKHOBEHHBIX Jpo0ei

126. YMHO)eHue ApoOu Ha YUCIIO

127. YMHOKEHHE CMEIIaHHBIX Apobei

128. Pemenue 3amau YMHOXEeHHE 1pobeit

129. Bo3Benenue B cteneHb 0OBIKHOBEHHBIX ApOOCH

130. [TpuMeHeHre CBOWCTB YMHOXKEHHS JUISl YITPOIICHHUST BBIPKEHHIH
131. Jlenenre 0OOBIKHOBEHHBIX JIpoOei

132. Jlenenue npoOy Ha HATYPATBLHOE YHCIIO

133. Jlenenue cMemaHHbIX JIpoOeit

134. Bce cinyuan nenenust o0ObIKHOBEHHBIX JIpoOeit

135. HaxoxxeHue 4acTH 11e710ro Ha OCHOBE (pOpManbHOTO MpaBuiia
136. HaxoxaeHue 11esoro mo 4acTu, Ha OCHOBE (hOpMaJIbHOTO MTPaBUIIA
137. HaxosieHne yacTu 1enoro U Leoro Mo ero 4acTu

138. HaxoxaeHne gacTu 11e10T0 U IeJIOT0 1o ero yacTu. Pemenue 3aqau
139. Haxoxmenue gacT [eJIoro M IEJIOT0 110 €r0 4acTH

140. 3ajaun Ha COBMECTHYIO paboTy




141. 3amaun Ha coBMeCTHYIO padory. [IpakTnyeckue 3agaumn.

142. 3amaun Ha coBMecTHYI0 padoty CocTaBieHue 3a1ay.

143. O06o0mieHne 1 cucTeMaTH3aIys 3HaHUH 110 TeMe « MHOTOTpaHHUKI

144, O06o001IeHre U cucTeMaTu3alus 3HaHui 1o TeMe « MHOTOTpaHHUKW TECT

145. KonTtpouabHasi padora Ne 7 mo TeMe «YMHOKeHHUE U JeJIeHHe APodein»
I'naBa 10. Muororpannunku (10 ypoxos)

146. 3HAaKOMCTBO C T€OMETPHUUECKUMH TeIaMu. MHOTrOrpaHHUKH.

147. ['eomerpuueckue Teaa U X U300pakeHHE.

148. [Tapannenenunen. Ky6

149. O0BéM napasurenenumneia

150. O0BéM nmapayutenenunena. EnuHuIer oobeMa

151. O0wéM napayutenenunena. Pemenue 3agayu

152. [Tupamua u ee FIEMEHTHI.

153. Pa3BepTku napasuienenumnena u Kyoa.

154. Pa3BepTku MOBEPXHOCTEN F€OMETPUUECKUX TEI

155. O0600611eHre U cucTeMaTu3alus 3HaHui 1o TeMe « MHOrorpaHHUKN

I'nasa 11. Tabauusbl 1 guarpamMmmel (8 ypokos)




156.

YreHne U cOCTaBICHUE TAOJINIL

157. UYrenue tadbmuin. CocTaBieHne TYPHUPHBIX U YaCTOTHBIX TaOJIHIL

158. Jnarpammbl

159. CronbuaTble TUarpaMMsl.

160. KpyroBsie quarpamMmbl

161. Ormpoc 00111eCTBEHHOTO MHEHUS

162. Ormpoc 0011IeCTBEHHOTO MHEHUS

163. [ToBTOpeHME Mo TeMe: «JleMMMOCTh YUCE
IloBTOpenue (7 ypokos)

164. [ToBTOopenue no teme: «JlecTBUs ¢ APOOIMU»

165. [ToBTOpenue «TpeyronbHUKI»

166. [TocTpoeHue TpeyroibHUKOB

167. Ilepumerp TpeyroipHuKa

168. IToBTropenue mo teme: «/leiicTBus ¢ 1podsIMM»

169. Hrorosasi koHTpOIbHasi paboTaNe8

170. AHaIM3 UTOroBON KOHTPOJIbHOM paboThI




[MaBnomapckuii ¢pumman MbOY MouceeBo — Anadbymickoiiconn

YrBepxaeHo npukazom Ne3d55 ot 28.08.2019
o MBOY MouceeBo — Ana0ymickoiicorl.

3aBenyroumii puraaom /_Jlarmmmmna T.C/

KanenmapHo — TeMaTndeckoe IIaHUPOBAHKE
IO MaTeMaTuke 6 Kiacca

Ha 2019 — 2020 y4ebOHbIii TOI.

VYuurens bospckas T.I'



Homepa | Koua- HaumeHoBaHue TeM Hara JlaTa
YPOKOB Bo Ilnan. dakT.
JacoB
Apodu u npouent(20 yacon)

1 1 OObIKHOBEHHBIE 1poOr. OCHOBHOE CBOMCTBO APOOH

2 1 Clio)keHue ¥ BBIYUTAHUE TPOOEH.

3 1 YMHOXEHUE U ACJICHHE Ipooeit

4 1 Bce netictBus ¢ npo0Osmu

5 1 Bce netictBus ¢ npobsimu. Pemenue 3anay.

6 1 KoHTposbHas padota

7 1 [TonsiTHe 1po6GHOrO BBIpasKEHUS

8 1 HaxoxeHue 3HaueHH TpOOHBIX BBIpKEHUIH

9 1 OcHoOBHBIE 3371a4M Ha IpoOU (HAXO0XKIEHHWE YacCTH OT  IIeJIOTO)

10 1 OcHoBHBIE 337]a41 Ha IPOOH (HAXOKEHHE 11eJI0TO M0 €0 YaCTH)

11 1 OcHoBHbI€ 337]a4 Ha Ipo0H (HAXO0KEHHE YACTH, KOTOPYIO COCTABIISIET OJHO YHUCIIO OT

JPYTOro).
12 1 OcHoBHBIE 3371241 Ha ApOOHU
13 1 [IpoueHTsI.




14

Haxomz[eHHe IMPOLCHTAa OT BEJIMYMUHBL

15 Pemenue 3a1a4 Ha HaXOXI€HNUE IPOLIEHTA OT BEJIMYMHBI

16 [TepeBon nporieHTa B 1pOOH

17 Cronbuarbie guarpaMMbl

18 KpyroBeie nuarpammsl

19 Cronb4arbie ¥ KPYyroBbIE€ THArPaMMbI

20 Konumponvnaa paboma Nel «OovikHo6enHbIE OpOOU
IIpsimble HA IVIOCKOCTH M B IPOCTPAHCTBe (2 yPoOKa)

21 I[Tepecekatomuecs npsimble. CMeKHbIE U BEPTUKAJIbHBIE YTJIbI

22 [TapannensHbie mpsimbie. [lepecekaromuecs npsaMble.
JecaTuanbie npodu (11 yacos) .

23 Hecstnunast 1po0s.

24 3anuch JECATHUYHBIX ApodOei

25 N306paxkenue necATHUHON ApoOU TOUKaMU Ha KOOPIAWHATHOW MPsIMOU

26 [TepeBos OOBIKHOBEHHOM APOOU B JECATUUHYIO

27 Hecaruunble qpoOu U MeTpUYecKas CUCTEMa Mep

28 CpaBHEHUE IeCATUYHBIX JpoOeit.




29 [IpencraBnenue AecATUYHON ApoOU B BHJIE OOBIKHOBEHHOM

30 OTtpaboTKa anropuTMa CpaBHEHUS NECATHYHBIX Jpo0eit

31 Pemienune TeKCTOBBIX 3a/1a4 apuPMETHIESCKUM CITIOCOOOM

32 CocraBieHne TEKCTOB CXEM U PUCYHKOB IS 33124

33 KonTpoabHnas padora « Jecarnunbie q1podu» [IpsiMble HA MJIOCKOCTH U B IPOCTPAHCTBE)»
JeiicTBHSI ¢ JeCATHYHBIMH Apoosimu (32 yaca)

34 CroxeHue M IECITUYHBIX IPOOCH.

35 Brruutanue gecsaTHYHBIX ApoOEii.

36 CrnosxeHue ¥ BBIYUTAHHUE JECITUUHBIX APOOESH.

37 Pemenne TekcTOBBIX 33724 apuPMETUUECKUM CLIOCOOOM

38 CrnosxeHue ¥ BBIYUTaHHUE JECITHUHBIX ApoOeii. OOBIKHOBEHHBIE U ACCSITUYHBIE.

39 AJTOPUTM MTPOBEPKU MPABUILHOCTH PEIICHUS

40 YMHOXeEHUEe | jaeneHue aecsatudHou npodu Ha 10, 100, 1000 u T.1.ITpaBuso

41 YMHOXeEHUEe U JelieHue aecsituaHou npodu Ha 10, 100, 1000 u T.1.

42 YMHOXKEHUE | JIeleHne AecITUUHBIX Apobeit Ha. 0,1; 0,01 u T.x1.

43 YMHOXeHNE AeCATUIHBIX Apooeit. [IpaBmiio.

44 YMHOKEHUE AeCATUYHBIX IpOOeii.




45

Pemrenue TekCTOBBIX 337124 apu(PMETHIECKUM CITOCOOOM

46 YMHOKEHHUE AeCATUIHBIX Ipobeit. CTeneHp uncia

47 YMHOKEHUE AECATUYHBIX 1 OOBIKHOBEHHBIX JIPOOCH.

48 Haxoxaenne 3HaueHUI BBIPAXKEHUN T11€ BCTPEUYAIOTCS CII0KCHHUE U BEIYUTAHUE JIECATUIHBIX
JIpOOeH.

49 Jenenue necatnyHol ApoOU HA HATYPATIBLHOE YHCIIO.

50 Jenenue necaTUUHbIX IPOOEH.

o1 Pemenne TeKCTOBBIX 3a/1a4 apru(PMETHISCKUM CITIOCOOOM

52 Pemrenue TekcToBBIX 3a1au apupmMeTndeckum criocodom. CocraBieHue 3aad.

53 JleneHue necITHYHBIX ApoOCi

o4 [evicTBrs nepBOM U BTOPOU cTyneHu. 110psA10K BBITONIHEHUS NEVCTBUM.

55 [IpyMeHeHne anropuTMa JeaeHUs 1eCATUUHBIX TpoOeit

56 [TpukuaKa v OIleHKa pe3yiIbTaTa MPH JICJICHUH JECITHIHBIX poOei

S7 CrniocoObl eneHus JecsITUUHBIX ApoOei
(myTem nepexojia K OOBIKHOBEHHOH 1pOo0OH, YTOJIKOM)

58 Pemienue TeKCTOBBIX 3aa4

59 Bce nelicTBus ¢ 1eCATHUHBIMU JPOOSIMHU

60 OxpyrieHue AecaTUUHBIX Apobeit. OmpeneneHue pa3psaoB JeCATUIHBIX pooOeii

BBEJICHUE AJITOPUTMA OKPYIJIEHHUS JECSITUUHBIX ApoOeit




61

OxpyrieHue AeCATHYHBIX Ipo0ei yCTaHOBJICHUE CBSI3U MEXIY OKPYIJIEHHEM U TPUKUIKON

62 3amaun Ha JBMKCHHE.

63 3anaun Ha aBMKeHHE. [[oHSITHE CKOPOCTH COMMIKEHUS, CKOPOCTH YIaJICHUS

64 3ajgaun Ha OBUKEHUE 10 BOJIE.

65 KonTpoJsbHas pa6ora Ne 3 mo teme «/leiicTBUSA ¢ 1eCATHYHBIMH IPOOSIME
OKpy:KHOCTD (8 YacoB)

66 [Tpsimast © OKPYKHOCTh

67 Crioco0ObI B3aMMHOTO PACIIOJIOKEHUS MPSIMOU U OKPY)KHOCTH

68 JIBe OKpYKHOCTH Ha MJIIOCKOCTH

69 Pemrate 3a1a4n Ha B3aUMHOE PACIIOIOKEHHUE JIBYX OKPYXKHOCTEH Ha TIOCKOCTH

70 [TocTpoenue TpeyroibHUKA

71 [TocTpoeHus TpeyroiabHUKa M0 TPEM CTOPOHAM

72 Kpyrnsle tena. Lunuuap u konyc

73 Kpyrnsle Tena.
OtHouenust u npoueHTs (11 yacos)

74 Yrto Takoe OTHOIICHNE

75 OrnpeneneHnst OTHOIICHUS

CBOMCTBO OTHOIIIEHUS




76

JleneHue B JaHHOM

77 IIponeHTHI.

78 OCHOBHBIC 3a/1a4M HA POIICHTHI

79 Haxosxaenust yucia mo ero mpoueHTy

80 Haxosxnienue npomeHTa oT yncia

81 CocraBjieHHE aJITOPUTMA HAXOXJICHUS MPOIIEHTHOTO OTHOIICHHUS YHCEIT IPU PEIICHUH 3a/1a4

82 BhipaskeHue OTHOIICHUS B MPOLIEHTAX

83 OTHOIIIEHUE U TTPOIICHTHI

84 Kontpoabnas padora Ne 4 mo teme «OTHOLIEHUSI ¥ TPOLEHTHI. OKPYKHOCTB)»
Cummetpus (7 4acoB)

85 OceBast cuMMeTpHsL.

86 Ocb cummerpun GUrypol

87 Ocb cummerpun Gurypst

88 [ToHsITHE OCEBOW CHMMETPHH MOHATHE IJIOCKOCTH CHMMETPHH IMPOCTPAHCTBEHHBIX (PHUTYp

89 LenTpanbHas ciMMeTpus

90 [{enTpanpHas CAMMETPHS TIOCTPOSHUE TOYCK CHUMMETPUIHBIX OTHOCHUTEIBHO JAHHON TOYKU

91 O06o0menre u cucTeMaTr3alys 3HaHui Mo TeMe «CUMMETPpHsI.




Boipa:kenusi, popmyJibl, ypaBHenus (12 yacoB)

92 O MaTremMaTH4ecKOM SI3bIKe

93 BykBeHHbIE BbIpa)KEHUS U YUCIOBBIC MTOJACTAHOBKU

94 DopMyIIbL.

95 Breruucnenus mo ¢popmynam

96 Cocrasnenue (GopMyIl, BbIpaxarolfe 3aBUCUMOCTH MKy BETUYMHAMU, B TOM YHCIIE 110
YCIIOBHSIM, 33/IaHHBIM PUCYHKOM.

97 @DopMyIbl JUIMHBI OKPY>KHOCTH, IJIOLIAAN Kpyra U 00bEMa 1apa

98 Yro Takoe ypaBHEHUE

99 VYpasuenus. Kopens ypaBHeHUs

100 Pemenne ypaBHeHuI Ha OCHOBE 3aBUCUMOCTEN MEKly KOMIIOHEHTaMU ACUCTBUI

101 CocraBieHrne MaTeMaTHYeCKHX MOJeNei(ypaBHEHHs ) IO YCIOBUSM TEKCTOBBIX 3a/1a4

102 O0600611eHre U cucTeMaTu3anys 3HaHul 1o TeMe «BolpaskeHnus, GopMyIibl, ypaBHEHHUS.
CummeTrpusi».

103 Kontpoabsnasi padora Ne 5 no teme «Bpipaxenusi, popmyibl, ypaBHeHust. CuMMeTpus»
Heabie yncaa (14 yacon)

104 [TonoxuTenbHble U OTPULIATENILHBIE YHCIIA.

105 [enbie yncna

106 CpaBHeHuE 1eNbIX Yhces




107

CpaBHeHI/IH LECJIBIX YUCCII C TOMOUIBIO UX PAlid IPUMCHCHHUC IIPpAaBUJI CPABHCHUA

108 CrnoxeHune IebIX YUCcel

109 CrnoxeHue OTPUIATEeTILHBIX YHCET

110 CrnosxeHue uucen ¢ pa3HbIMU 3HaAKaMHU

111 YMHOXEHUE LENbIX YACEI

112 AJITOPUTM YMHOKEHHS OTPULATEIbHBIX YUCEI

113 AJTOPUTM YMHOXKEHHSI YUCEI C Pa3HBIMU 3HAKAMHU

114 Jlenenue mesnbIx ynuces

115 AJITOPUTM JENEHHS OTPUIIATEIBHBIX YUCEI

116 AJITOPUTM JEICHHUS YHCEeN C pa3HBIMH 3HAKaAMH

117 O0o001IcHrEe U CHCTEMAaTH3alKs 3HaHUH 110 TeMe «llembie uncna»
MmuoskecrBa. Komounaropuka (11 yacoB)

118 BBeieHre MOHSITHS MHOXKECTBO, ITyCTOE MHOKECTBO, PaBHBIC MHOXKECTBA

119 Paznuumne mexay KOHEUHBIM U O€CKOHEUHBIM MHOXKECTBOM

120 Omneparuy HaJ MHOKECTBAMH

121 IIpaBuna yMHOXEHHUS




122

CpaBHeHuE 1LIaHCOB

123 Pemienue 3agau ¢ momolpio Kpyros Duepa

124 KombuHaropuble 3a1aun

125 Jloruka nepebopa

126 ITocTpoenue nepeBa BOZMOXKHBIX BAPUAHTOB

127 O06o06mieHre U cucTeMaTH3anus 3HaHui 110 TeMe «llenbie urcina. MHoXKecTBa.
Komb6unaropukay.

128 KonTposbHasi paora Ne 6 mo teme «Ilesbie unciaa. MuoxkecrBa. KomonnaTopukay.
Panunonaabubie ynciaa (18 yacos)

129 Kakue ymciia Ha3pIBarOT pariiOHAILHBIMU

130 N300parkeHne oTpUIaTeIbHBIX YHUCEN TOYKAMH Ha KOOPAHMHATHOMN MPSIMOMA

131 Henast u npobHast yaCTh CMEIIAHHOTO YHCIIa

132 CpaBHeHuE palmoHaAIBHBIX YKcena. Moaynpb ymncia

133 Monyib uncia

134 JleficTBUA ¢ palluOHAIBHBIMUA YUCIIAMH.

135 [TpaBuina cioxeHus paloHaIbHBIX YuceN (IPaBUIIO CIOKEHUSI OTPUIATETBHBIX YHCE,
MIPABHIIO CIIOKEHUS YHCETT C Pa3HBIMH 3HAKAMH )

136 [TpuMeHeHrne alropUTMa CIIOKEHHS




137

Pemenue 3a1ay Ha 0OpaTHBIN X0

138 Uro Takoe KOOpAMHATHI

139 [TonsiTHe cUCTEMBI KOOPUHAT

140 OnpeneneHus Mo KOOPAUHATAM MOJO0KEHUE 00BEKTOB U HAXOAUTh OOBEKTHI 110 X
KOOp/IMHaTaM

141 IIpssMoyrosibHas cUCTEMA KOOPIAMHAT HA IJIOCKOCTH. Ha3BaHUS OCEH KOOPIMHAT.

142 [TpuMeHeHne anropuT™Ma MOCTPOCHUST KOOPIUHATHOW TUIOCKOCTH ONpEeeTICHHE KOOPANHATHI
TOYEK

143 ANTOpUTM ITOCTPOEHHUSI TOUKHU I10 €€ KOOpAUHATAM

144 IIpuMeHeHne anropuTMa NOCTPOEHUS

145 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 10 TEME
«PanmonanbHble yncIay

146 KonTposbnas padora Ne 7 no treme «PaumoHajJbHbIe YMCI2)
MHOroyro,ibHUKH ¥ MHOrorpaHHukH (10 yacos)

147 [Tapamienorpamm

148 CaolicTBa napasuieaorpaMma

149 [IpaBuIBHBIE MHOTOYTOJIBHUKH.

150 Onpeznenenue nepumeTpa NpaBUILHOTO MHOTOYTOJIbHUKA

151 ITromann.

152 [TonsiTe paBHOBENMKHUX M PAaBHOCOCTABJICHHBIX (pUTYp




153

[Tpuszma.

154 CBolicTBa IpU3MBI

155 ITocTpoeHre MHOTOYTOJILHUKOB M MHOTOTPAaHHUKOB

156 O06o0061eHne U cucTeMaTu3anus 3HaHui 1o TeMe «MHOTOYTOJTbHUKH ¥ MHOTOTPAaHHHKI
IHoBTOpenue (14 ypokoB)

157 [ToBTopenue no reme «OOBIKHOBEHHBIE APOOH.

158 [ToBTOpeHue mo Teme « JlecaTuunpie 1podu

159 [ToBTOopenue no remMe «JlelCTBUS C IECITUUHBIMU JPOOSIMH.

160 [ToBTOpeHUE MO TeMe «3amaun Ha ABHKCHUC)

161 Pemenue 3a1a4 Ha IBIKEHHE, COAEPIKAIINE JaHHBIC, BRIPAXKCHHbBIE JPOOHBIMU YHCIAMU

162 [ToBTOpenue no teme: «IIpoueHTh»

163 Pemienne TeKCTOBBIX 3a/1a4 HA HAX0XKIEHUE MTPOIEHTA OT JTaHHOW BEJINMYHHEI

164 AJNTOPUTMBI HAXO0X/IEHUS TPOLIEHTHOTO OTHOIIEHUS YUCEeN

165 IToBTOpenue no reme: «OTHOLIEHUE

166 Pemenune 3anay, TpeOyrONMMX BIaICHUS TOHSITUEM OTHOIICHUS

167 [ToBTOpenue no teme: «llnomans u nepumeTp GUrypsl.

168 [ToBTOpenue mo teme: « CUMMETPHSI»




169

Hrorosasi koHTpoabHasi padoTaNe8

170

AHanu3 UTOroBoi KOHTPOJIbHON pabOThI




